DATA SHEET

NEC / MOS INTEGRATED CIRCUIT
«PDA2516160L, 4216160L, 42518160L, 4218160L

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

Description
The uPD42S16160L, 4216160L, 42S518160L, 4218160L are 1 048 576 words by 16 bits dynamic CMOS RAMs.
These differ in refresh cycie and the uPD42516160L, 42518160L can execute_(ﬁ beforeﬁA—S 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
» Fast page mode

¢ Single +3.3 V £ 0.3 V power supply
* Byte read/write mode
» Fast access and cycle time

Power consumption Access time R/W cycle time Fast page mode
Part b ceess U cle time
art number Active (MAX.) (MAX.) (MIN.) NG
1PD42S16160L-A60, 4216160L-A60 324 mW

60 ns 110 ns 40 ns
uPD42518160L-A60, 4218160L-A60 540 mW
HPD42516160L-A70, 4216160L-A70 288 mW

70 ns 130 ns 45 ns
uPD42S18160L-A70, 4218160L-A70 504 mW

«The uPD42S16160L, 42518160L can execute CAS before RAS self refresh

Power consumption
Part number Refresh cycle Refresh at standby
(MAX.)
#PD42S16160L 4 096 cycles/128 ms CAS before RAS self refresh, 0.54 mW
CAS before RAS refresh, :
uPD42518160L 1024 cycles/128 ms RAS only refresh, hidden refresh {CMOS tevel input)
HPD4216160L 4 096 cycles/64 ms CAS before RAS refresh, 1.8 mw
4PD4218160L 1024 cycles/16 ms iy refresh, (CMOS level input)

The infor

in this d

is subject to change without notice.

1C-3218B (Japan)
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NEC uPD42S16160L, 4216160L, 42S18160L, 4218160L

Ordering Information

Access time
h
Part number IMAX.) Package Refres
#PD42516160LG5-A60
60 ns
1PD42518160LG5-A60
uPD42516160LG5-A70 70 50-pin Plastic TSOP (II)
ns X
1PD42S18160L.G5-A70 (400 mil}
CAS before RAS self refresh
CAS before RAS refresh
uPD42516160LLE-A60 RAS only refresh
60 ns Hidden refresh
uPD42S18160LLE-A60
uPD42516160LLE-AYD 42-pin Plastic SOJ
70 ns 400 mil
4PD42S18160LLE-AT0 ( mil)
pPD4216160LG5-A60
60 ns
#PD4218160LG5-A60
#PD4218160LG5-A70 7 50-pin Plastic TSOP {11)
ns .
UPD42181601.G5-A70 {400 mil}
CAS before RAS refresh
RAS only refresh
uPD4216160LLE-A60 :
60 ns Hidden refresh
uPDA4218160LLE-AB0
uPD4216160LLE-A70 42-pin Plastic SOJ
70 ns .
4PD4218160LLE-AT0 (400 mil}

Quality Grade
Standard

Please refer to “Quality grade on NEC Semiconductor Davices” (Document number 1E|-1209) published by
NEC Corporation to know the specification of quality grade on the devices and its recommended applications.
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NEC

1PD42S516160L, 4216160L, 42S18160L, 4218160L

Pin Configurations (Marking Side)

50-pin Plastic TSOP {II)

NC O——
NC o—

WE o——

RAS 0—
AT1/NC Nt o0
A10/NC N2 o—»
AQ 0—

Al O——»

A2 o—rf

A3 O—

Vee

W o N O O b~ W D =

s

15
16
17

18
20
21
22

24
25

N

$9T09181Z¢ ‘S91091L81.S2¥ad"
591091912y 'SD109191SZvad”

50
49
48
47
46
45
44
43
42
41
40

36
35
34
33
32
31
30
29
28
27
26

[——0 GND
[e—>0 /016
je—>0 /015
[«—=0 /014
[e—>0 11013
——C GND
[0 /012
[e—>0 /011
fe—>0C /010
[«—>0 /09
O NC

l——0 [CAS
le—o0 UCAS
le—0 OF
[«—0 A9
[+—O A8
[«—C A7
[«—0C A6
[«—0 A5
«—O A4
——0 GND

Notes 1. A11
2. A10

A0 to Al1

/01 to 1/O16

RAS
Ucas
LCAS
WE
OE
Vee
GND
NC

-+ - uPD42516160L, 4216160L
-+« uPD42516160L, 4216160L

Address Inputs
Data Inputs/Outputs
Row Address Strobe

Column Address Strobe {upper)
Column Address Strobe {lower)
Write Enable

Output Enable
Power Supply

Ground

No Connection

42-pin Plastic SOJ

Vee 00—
1101 O
/02 O

O

/O3 O+
/04 O
Vee 0—f
1/O5 Oe—>
/06 O—n

W o N W N

/07 O
1108 oe—] 10
NC o——] 11
NC o— 12
WE o—{ 13
RAS o—] 14
ATINCM o—»] 15
A10/NC ™2 o—] 16
AD O— 17

317091812¢ ‘AT1091L8LSZYAd!T
F11091912¥ ‘aTI0919152vad"

Al 0—] 18
A2 O—» 18

A3 0—= 20
Vee 00— 21

42
4
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22

——0 GND
[«—>0 1/O16
le—>0 /015
le—>0 /014
le—>0 1/013
-——0 GND
le—C /012
fe—>0 1/O11
le—>0 /010
le——0 i/09
-——0 NC
je—0O FAS-
le——o0 UCAS
le—o0 OF
l«—0 A9
le—0 AB
l—0 A7
l—OC A6
le—0 A5
le—0O A4
—o0 GND

NC ... uPD42518160L, 4218160L
NC ... uPD42518160L, 4218160L
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1PD42S16160L, 4216160L, 42S18160L, 4218160L

Block Diagram

RAS O—] Lower ———0 OF
LCAS O—= Byte
TCAS Clock Generator Contral
Data
Upper 1 Output
B&F;e ¢ [ Buffer
Control
Vee O _ I
CAS before RAS /01
GND © Counter = | Do c> 10
] | input
N L[] Buffer 1108
2 {Lower Byte)
g Memory
__J_ 2 gell
I—“ a
Row ng: rray
Address |
AddressNots 1 Buffer Bit organizationMote L__> Data
Column Output
Address t # e c & Buffer @l/gg
Buffer Sense Amplfie %6 vo18
ense ier
P (Upper Byte}
? Data
" nput K
Colurnn Decoder Butfer
Notes 1. Part number Row address Column address
uPD42516160L, 4216160L AD to A11 A0 to A7
pPD42518160L, 4218160L A0 to A9 A0 to A9

2. uPDA42S16160L, 4216160L - - - 4 096 X 256 X 16 uPD42S18160L, 4218160L - - - 1024 X 1 024 X 16
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NEC uPD42S16160L, 4216160L, 42518160L, 4218160L

Input/Output Pin Functions
The uPD42S16160L, 42161601, 42518160L, 4218160L have input pins RAS, CAS Netel, WE, OF, A0 to A11/A9 Note2
and input/output pins I/O1 to [/O16.

Pin name Input/ Function
Qutput
RAS Input RAS activates the sense amplifier by latching a row address and selecting a
{Row address strobe) corresponding word line.
It refreshes memory ceil array of one line selected by the row address.
It also selects the foilowing function.
- CAS before RAS refresh
CAS CAS activates data input/output circuit by fatching column address and
{Column address strobe) selecting a digit line connected with the sense amplifier.
A0 to A11/Aghote2 Address bus.
{Address inputs) Input total 20-bit of address signal, upper 12/10%*%bit and lower 8/10N°*-bit
in sequence {address muitiplex 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 (tass, tasc) and hold time (traH, tcaH) 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 %, CAS and OE.
If WE is activated during read operation, OE is to be ineffective in the device.
Therefore, read operation cannot be executed.
1701 to /016 Input/ 16-bit data bus.
{Data inputs/outputs) | Output | /01 to I/016 are used to input/output data.

Notes 1. CAS means UCAS and LCAS.
2. A11 ... uPD42S16160L, 4216160L A9 ... uPD42518160L, 4218160L
3. 12 ...uPD42S16160L, 4216160L 10 ... uPD42S18160L, 4218160L
4. 8 ... uPD42S16160L, 4216160L 10 ... uPD42S18160L, 4218160L
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NEC 1PD42S16160L, 4216160L, 42S18160L, 4218160L

Electrical Specifications
o CAS means UCAS and LCAS.
« All voltages are referenced to GND.

» After power up, wait mors 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 -0.5to +4.6 "
Supply voltage Vce -0.5t0 +4.6 \
Output current lo 20 mA
Power dissipation Po 1 w
Operating temperature Topt 0to +70 °C
Storage temperature Tstg -565to +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 Vee 3.0 3.3 3.6 v
High level input voltage Vin 2.0 Vee +0.3 \'%
Low level input voltage Vi -0.3 +0.8 Vv
Ambient temperature Ta ] 70 °C

Capacitance (Ta = +25 °C, f = 1 MHz2)

Parameter Symbol Test condition MIN. TYP. MAX. Unit
. Ci AD to A1t 5 pF
Input capacitance T ———
Ciz RAS, CAS, WE, OE 7 pF
Data Input/Output capacitance Cwo 1701 to /016 7 pF
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NEC uPD42S16160L, 4216160L, 42S18160L, 4218160L

DC Characteristics (Recommended Operating Conditions unless otherwise noted)
[uPD42S16160L, 4216160L]

Parameter Symbol Test condition MIN. | MAX, | Unit | Notes

RAS, CAS Cycling tRAC = 60 ns 90

Operating current lcct | tRC = tRE(MIN.) tRAC = 70 ns 80 mA | 1,23
lo=0mA

CAS ) lo=0mA 0.5
LPDA2S16160L RAS, CAS 2 ViH (MIN.)
Standby lec2 RAS, CAS 2 Vcc~-02V lo=0mA 0.15 mA
current RAS CAS X lo=0mA
4PD4216160L RAS, CAS & ViH (MIN.) 2

RAS, CAS & Vec-0.2V lo=0mA 0.5
RAS CV\"/““Q tRAC = 60 ns 90

e CAS 2 Vin MmNy

RAS only refresh current lccs 1RC = TAC (MINS tRAC = 70 ns 80 mA [1.2,3,4
o= 0mA

o RAS = ViL max) tRAC = 60 ns 90

perating current CAS Cycling

(Fest page mode) lcce £C = tRC (MIN tRAC = 70 ns 80 mA | 1,28
lo=0mA

CAS before RAS AAS Cycling tRAC = 60 ns %0

refresh current lecs | tRc = tRC (MIN tRAC = 70 ns 80 mA 1,2
lo=0mA

CAS before RAS refresh :
4 096 cycles/128 ms

CAS before RAS RAS, CAS : Voe0.2V £ Vin § Vinway
long refresh current lecs _OVEWVWE02V| o=y us 220 | pA 1,2
(4 096 cycles / 128 ms, Standby : RAS 2 Vcc-0.2V
only for uPD42S516160L} Address : Don't care
WE, OE : Vin
lo=0mA
Self refresh current _—
(CAS before RAS self RAS, CAS : Vcc-0.2V = ViH = ViH (Max)
refresh, lcer oV EViL S02V 150 | pA 2
only for uPD42516160L) fo=0mA
Vi=0to3.6V
Input leakage current W all other pins not under test = 0 V -5 +5 HA
Output lsakage current low Output is disabled (Hi-Z) -5 +5 HA
Vo=0to36V
High level output voltage Vo |lo=-20mA 2.4 v
Low level output voltage VoL lo = 2.0 mA 0.4 A
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uPD42S16160L, 4216160L, 42S18160L, 4218160L

[uPD42S18160L, 4218160L]

Parameter Symbol Test condition MIN. [ MAX. | Unit |Notes
RAS, CAS Cycling tRAC = 60 ns 150
Operating current lcct | tRC = tRCIMING tRAC = 70 ns 140 mA | 1,23
lo=0mA
RAS, CAS Z ViH (MIN} lo=0mA 0.5
pPD42518160L
Standby e RAS, CAS Z Vec - 0.2V lo = 0 mA 0.15 mA
2 ==
current RAS, CAS Z Vi (MiN.} lo=0mA 2
uPD4218160L —
RAS, CAS 2 Vec-0.2V lo =0 mA 0.5
RAS Cycling trRAC = 60 ns 150
——— CAS Z VIH (MINy
= 140 A 1,234
RAS only refresh current lecs 1RC = RC (MIN tRAC = 70 ns m
lo=0mA
RAS = ViL max) tRAC = 60 ns 90
Operating current CAS Cycling
= 80 mA 1,25
{Fast page mode) fece tpc = tpC (MIN.) tRAC = 70 ns
lo=0mA
RAG i tRAC = 60 ns 150
CAS before RAS RAS Cycling 0 R 1
refresh current lces | tRC = tRC MING tRAC = 70 ns m ,
lo=0mA
CAS before RAS refresh :
1 024 cycles/128 ms
CAS before RAS RAS, CAS : V0.2V $Vin S Vinimax)
long refresh current lecs oOVEViL 02V tRAs = 1 pis 180 oA 12
(1024 cycles/ 128 ms, Standby : RAS Z Vec-0.2V
only for uPD42S18160L) Address : Don't care
WE, OF : Vix
lo=0mA
Self refresh current o < <
(CAS before RAS self RAS, CAS : Vcc—g.z \Y% -<_- ViH = ViH (Max.) 150 . .
refresh, leer OVEViL=o02V H
only for uPD42S18160L) lo=0mA
Vi=0to3.6V A
Input leakage current W o other pins not under test = 0 V -5 +5 H
Output leakage current low Output is disabled (Hi-2) -5 +5 HA
Vo=01t036V
High level output voltage Vo lo = -2.0 mA 2.4 v
Low level output voltage Vo |lo=2.0mA 0.4 v

Notes 1. lccy, lecs, lccs, lees and lecs depend on cycle rates (tre and tec).
2. Specified values are obtained with outputs unloaded.

3. lccr and lces are measured assuming that address can be changed once or less during RAS =

ViLmaxy and CAS 2 Vilming.
4. lccs is measured assuming that all column address inputs are held at either high or low.
5. lccs is measured assuming that all column address inputs are switched only once during each fast

page cycle.
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NEC 1PD42S16160L, 4216160L, 42S18160L, 4218160L

AC Characteristics (Recommended Operating Conditions unless otherwise noted)

AC Characteristics Test Conditions

{1) Input timing specification {2) Output timing specification

ViH MIN) = 2.0V =----mmmmmmeee- VOH MIN) = 2.0V ---rmmmmemnv

VoL (Max) =0.8 V-==---------

ViL ax) = 0.8V --mcocaooos ;
tr=5ns tr=56ns

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

Common to Read, Write, Read Modify Write Cycle

trRAC = 60 ns tRac = 70 ns 3
Parameter Symbol Unit |Notes
MIN. MAX. MIN. MAX.
Read / Write Cycle Time tac 110 - 130 - ns
RAS Precharge Time tre 40 - 50 - ns
CAS Precharge Time tceN 10 - 10 - ns
RAS Pulse Width trAS 60 10 000 70 10000 | ns
CAS Pulse Width teas 15 | 10000 | 20 | 10000 | ns
RAS Hold Time tRsH 15 - 18 - ns
CAS Hold Time tesk 60 - 70 - ns
RAS to CAS Delay Time tRCD 20 45 20 50 ns | 1
RAS to Column Address Delay Time trRAD 15 30 15 35 ns 1
CAS to RAS Precharge Time tcrP 5 - 5 - ns 2
Row Address Setup Time tasr 0 - 0 - ns
Row Address Hold Time tRAH 10 - 10 - ns
Column Address Setup Time tasc 1] - 0 - ns
Column Address Hold Time tcan 15 - 15 - ns
OE Lead Time Referenced to RAS toes 1] ~ 0 - ns
CAS to Data Setup Time tewz 0 - 0 - ns
OE to Data Setup Time toLz a - 0 - ns
OE to Data Delay Time toep 13 - 15 - ns
Masked Byte Write Hold Time Referenced to RAS | tmmw 0 - ¢} - ns
Transition Time (Rise and Fall} tr 3 50 3 50 ns
1PD42516160L, 425181601 - 128 - 128 3
Refresh Time| uPD4216160L tREF - 64 - 64 ms
uPD4218160L - 16 - 16
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NEC uPD42S16160L, 4216160L, 42518160L, 4218160L

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 (MAX.) TRAC (MAX.) tRAC (MAX.)
tRAD > tRAD (MAX.) and tRCD = tRCD (MAX.) tAA (MAX) tRAD + tAA (MAX.}
tACD > tRCD (MAX.) tcac (max. tRCD + tCAC (MAX.)

traDmax.) and trcommax.s are specified as reference points only ; they are not restrictive operating
parameters. They are used to determine which access time (trac, taa or tcac) is to be used for finding
out when output data will be available. Therefore, the input conditions trap 2 tranmax. and treo 2
treoivax.) will not cause any operation problems.

2. tcreiMing requirement is applied to RAS, CAS cycles.

3. This specification is applied only to the uPD42S16160L, 42S18160L.

Read Cycle
trac = 60 ns traC =70 ns
Parameter Symbol MIN. MAX. MIN. MAX. Unit |Notes
Access Time from RAS tRAC - 60 - 70 ns | 1
Access Time from CAS teac - 15 - 20 ns | 1
Access Time from Column Address taa - 30 - 35 ns 1
Access Time from OE toea - 15 - 20 ns
Column Address Lead Time Referenced to RAS| tRaL 30 - 35 - ns
Read Command Setup Time tres 0 - 0 - ns
Read Command Hold Time Referenced to RAS | trRH 0 - 0 - ns 2
Read Command Hold Time Referenced to CAS | trcH 0 - 0 - ns 2
Output Buffer Turn-off Delay Time from OE toez 0 13 0 15 ns 3
Output Buffer Turn-off Delay Time from CAS | torF 0 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 = trRAD (MAX.) and tRCD = tRCD (MAX.) tRAC (MAX.) tRAC (MAX.)
tRAD > tRAD (MAX.) and 1RCD = tRCD (MAX.) tAA (MAX.) tRAD + taa (MAX.)
tACD > tRCD (MAX.) tCAC {MAX.) tRCD + tCAC (MAX.)

traDmax. and trcoimax. are specified as reference points only ; they are not restrictive operating
parameters. They are used to determine which access time {trac, taa or tcac) is to be used for finding
out when output data will be available. Therefore, the input conditions trap 2 trapivax.) and treo =
treommax.) will not cause any operation problems.

2. Either trcHming or trruving should be met in read cycles.

3. torrimaxy and toezimax. define the time when the output achieves the condition of Hi-Z and is
not referenced to Vou or VoL.
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NEC uPD42S16160L, 4216160L, 42S18160L, 4218160L

Write Cycle

tRAC = 60 ns trRAC = 70 ns
Parameter Symbol Unit |Notes
MIN. MAX, MIN. MAX.
WE Hold Time Referenced to CAS twen 10 - 10 - ns | 1
WE Pulse Width twe 10 - 10 - ns | 1
WE Lead Time Referenced to RAS tRWL 20 - 20 - ns
'WE Lead Time Referenced to CAS tewe 15 - 15 - ns
WE Setup Time twes 0 - 0 - ns 2
OE Hold Time toEH 0 - 0 - ns
Data-in Setup Time tos 0 - o] - ns 3
Data-in Hold Time toH 10 - 15 - ns 3

Notes 1. tweiming is applied to late write cycles or read modify write cycles. In early write cycles, tweHming
should be met.
2. If twes 2 twesiving, the cycle is an early write cycle and the data out will remain Hi-Z through the
entire cycle.
3. tosing and toHaain 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

trRAC = 60 ns trRaC = 70 ns
Parameter Symbol Unit | Note
MIN. MAX. MIN. MAX,
Read Modify Write Cycle Time trRwe 160 - 180 - ns
RAS to WE Delay Time tRwD 83 - 95 - ns | 1
CAS to WE Delay Time tcwo 38 - 40 - ns 1
Column Address to WE Delay Time tawp 53 - 60 - ns 1

Note 1. If twes = twesiving, the cycle is an early write cycle and the data out will remain Hi-Z through the
entire cycle. If tRwd = tRwDMIN.), tcwD = tCwD(MIN.), tawp = tawpiming and tcpwo = tcpwoiving, 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 outis indeterminate.
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uPD42S16160L, 4216160L, 42S181A0L, 4218160L

Fast Page Mode

tRAC = 60 ns trac = 70 ns
Parameter Symbol MIN. MAX. MIN MAX. Unit | Note
Fast Page Mode Cycle Time tec 40 - 45 - ns
Access Time from CAS Precharge tACP - 35 - 40 ns
RAS Pulse Width trAsP 60 125 000 70 125000 | ns
CAS Precharge Time tee 10 - 10 - ns
RAS Hold Time from CAS Precharge tRHCP 35 - 40 - ns
Read Modify Write Cycle Time tPRWC 85 - 90 - ns
CAS Precharge to WE Delay Time tcpwp 60 - 65 - ns 1

Note 1.

If twes = twesiving, the cycle is an early write cycle and the data out will remain Hi - Z through the
entire cycle. If tawp = trwoMin., towp 2 tewnimin, tawp = tawoiving and tcpwo = tcewoiving, 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 Symbol {hac - 80 ns {Rac = 70 ns Unit | Note
MIN. MAX. MIN. MAX.

CAS Setup Time tcse 5 - 5 - ns

CAS Hold Time (CAS before RAS Refresh} | tchr 10 - 10 - ns

RAS Precharge CAS Hold Time tarc 5 - 5 - ns

RAS Pulse Width trass | 100 - 100 - us [ 1
{CAS before RAS Self Refresh Cycle)

RAS Precharge Time trprs 110 - 130 - ns 1
(CAS before RAS Self Refresh Cycle)

CAS Hold Time tcus | -50 - ~50 - ns | 1
{CAS before RAS Self Refresh Cycle)

WE Hold Time (Hidden Refresh Cycle) | twhr 15 - 15 - ns

Note 1.
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NEC

Read Cycle

—a ViH-
RAS Vie
UCAS ViH-
(CAs V-
ViH-

Address Vi

- V-
WE Vi-
- Vin-
OE Vi
U o Vou-
Lo VoL~

uPD42S516160L, 4216160L, 42518160L, 4218160L
X ; N
IJC;RP’ tRcD ) ;:: l tern
VA \ s L/
YR == KO = XRRXRRRRRXRX
[T t AN
\\\\\\&\\\\ AN 1111011
T PR S tfu- -------------- { w‘ Data out }_!-I_i_-]_.’___
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NEC uPD42S16160L, 4216160L, 42S18160L, 4218160L

Upper Byte Read Cycle

trRas trp
== ViH~ ) -
RAS Vi~ &( 4 \
tcsH
{chp thco tasH tepN
toas
— Vin- ) b
ws v/ X L/ \_
tcrp MRH
— Vin- X
[CAS v, 7 \
tRaD tRaL
tasr| | tRan tasc toan

V- 4

tacH
FEJ {RAH

v T AANAANY

£ TITATUNTTARTTRRRNY S T
1S O M e m .............. gX)g‘ Damout  J-ri-Ze

Remark LI1/O: Hi-Z2

414



NEC ©PD42S16160L, 4216160L, 42S18160L, 4218160L

Lower Byte Read Cycle

tre

tras tap
w \ 7 N
I'tc_ﬂ?" tmRH
UoAS  \io / N
I‘m taco - tRskH tcen
feas
ws v N\ I _
tasa| | tman = tasc foan =
B o M o XXX XXX
tacs tRF\HH
= i 777777777707 | NN
toea
AL TEIEEERRRARRARRARNY i
| =
towz
terz
7T S S gzx pamont  J-

Remark U I/O : Hi-Z
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NEC 1#PD42S16160L, 4216160L, 42518160L, 4218160L

Early Write Cycle

tre
{Ras , tRp

Vik— \

—_— 3
RAS V- \( 7} \

tesH

UCAS V- I.‘C_RP’ - Y :2: 7 - !
%\\2 V- J - \\ r/ / \_
tasA tran ‘tﬁc. ’lciu’l
Address  yr- XXX>£AROW :[(Xx Col.
I NNN\N\N\N\NS RS 77/// 0/ 14 11 A

15 1 XXRRRRRRRRY o XXXXAKKXNRKRXXXXX

Remark OE : Don't care
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NEC uPD42S16160L, 4216160L, 42S18160L, 4218160L

Upper Byte Early Write Cycle

tre

tras tri
— V- Y ¢ 3
RAS - N / \
fesH
tore treD tasH tern
tcas
ViK- h '4 3
UCAS v 7 \ \( ,_/ / \
tcre tMRH
e V- 3
LCAS vy, - ; | W
trap
tash| | tRan tasc tcan

NI T T e R OO0

twes

7 7 WY wj//////// i

fe—a-

wwo. e XN o=a0 JOOCOOOAARAONUXXX

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

RAS

UCAS

LCAS

Address

LvO

418

Vin- —i

ViL-

Vih-
V-

Vin-
Vi-

tre

1Ras trp

\

AN
n

troo

trsH teen

asc

Col.

(RRRRRRRRRXXXXXXXK)

IANARARRNRNS

T IITIITIT7]

os

oH

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

TR R




NEC uPD42S16160L, 4216160L, 42S18160L, 4218160L

Late Write Cycle

tre

1Ras — trp
—  Vi- sk } ]
RAS Vi C \—
tesH
tcap trco tRsH teen
v tcas }
UCAS V- 3
Lcas Vi J \ 7 f
trap
tasri | tRan tasc tcaH

Address \\;::'_ mt Row | Col.
= K -

[

tRwL

Pl

w i 277710 VTTTTTTITTITTTTITT

toen

i

= i 7777777 FULUNNNLLRNRRARRRRARNY

toeo | Ptisn ton

Uio  vu- Hi-Z .
[N e R R AYAYAY 2 Datain

KRXXRAXXOHXXX
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NEC

uPD42S161

60L,

4216160L, 42S18160L, 4218160L

Upper Byte Late Write Cycle

RAS

UCAS

LCAS

Address

uio

420

trRe

1
tras tap
ViH— \ zl
ViL- . \
tesk
tcrRP o) trsH o
v teas
H- p r )k
Vie- / \ \-(
1crp tmRH
Vik—
Vi~ .
tRap
tasA| | tRaH tasc toan
p—>]
- ow ol
Vi 4 5
towa
trw
trcs twe
| —
Vi~
v LT N LT 777777

toen

W L]

ALAAARARRRRARRRRARRARANY

toen tps ton

Data in

Remark LVO : Don't care

KOXRXXRXXXNK



NEC

1PD42S16160L, 4216160L, 42518160L, 4218160L

Lower Byte Late Write Cycle

RAS

UCAS

LCAS

Address

LI/O

tac
tras Gl
ViH- J ' X
ViL- \ /
fcrp e
Vin—
Vi—
tesH
tcap taco tasH top
tcas X

ViH-
Vie-

tRaD

i

tasc

Col.

v T

OEH

.

N LT

= W LA

V-
Vie-

ALALAAARARRRARRRRRRANNY

Remark U [/O : Don't care

Datain

KXCRXXXHKXXXX
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NEC uPD42S16160L, 4216160L, 42S18160L, 4218160L

Read Modify Write Cycle

trwo
tRas trp
== Vm- X at 3
RAS Vi— S; ¥ | \___..
tosk
tcrp tRCD trsH teen !
|
N teas
UCAS  Vm- 3 X
LCAS Vi~ / \\ 7/ /
I {rao
ILA_SR’ tRar tasc toan
\
o327 KRR e KK =K RRRRRROURXXRRRR,
- ¥, W
trwo towL
= tawp [t |
, cs tewp 1 twe
— H—

toea oEH

e
% OO/ ALNARRRARRARANY

teac ’tosn tos| | tom

Ulo  vu- Y
12t TR 1 K KKK

torz toez

VIO Vou- Hi-Z
LUYQ Voo TTTTTTTTToTTmmrenemomarscommsarsnosses | Data out ,}
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NEC

uPD42S516160L, 4216160L, 42518160L, 4218160L

Upper Byte Read Modify Write Cycle

RAS

UCAS

LCAS

Address

viro

v Ii/o

trwe
{Ras tre
ViH- X
ViL—- \ \
tosH
tchp {rco {AsH torn
fcas r

tmAH

(.

tasA| | traH tasc tcau

e

Vis— 4 b

n

tAwp fow

e BRI
 TETIMTY, | / ANRARRRARNNY
Ve ZXZXXXX} """"""""""" t Lz """ * Data in ‘KXXXXXXXXXXXE
g::: ..................... Bz e, Data out [paresresmressmannent B e,

Remark In this cycle, the input data to Lower |/ is ineffective. The data out of that remains Hi-Z.
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NEC uPD42S16160L, 4216160L, 42518160L, 4218160L

Lower Byte Read Modify Write Cycle

trP

_— IH:
RAS N

Tcas  VH-
UCAS Vi j

tcrp trco

tcpN

tcas

—— VK- 3
LCAS v, _ /

Address

tow

tros

twe

trwL ’

Je—>

we w [//1/1/1 11 1]

N \\\\\\}\\\\[\\\\

ViH-
o 1 QRRRRR-v -

LIO VoM e e

i

toen

toeo tos toH
.

ARARRRRRRRANY

Data in

toez

L p !
i Dataﬂ]} ---------

KXQHXXHXK

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

424



NEC

1PD42S16160L, 4216160L, 42518160L, 4218160L

Fast Page

RAS

Address

uio
L /O

Mode Read Cycle

ViH-
V-

Vor-
Vo—

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.

traspP trp
T (NI
tosk trc tRsH
r-tﬂi taco toas tcp teas tee tcas teen i
N ' y 4 \ 4
/ N\ A N 7 N
traD tRaL
tsa) itaan  flasg tean tasc| | tcan tasc| | tean
'3 L N 4 p!
§X>§ Row?@()( o;_m Col. §<XX>§ Col.
X X i 7 X 7
; tRCH,
tres tach| Itacs tack cs N
[- —V‘-" —h'—(- - —P'—-(' Liaisia)
i N NN
foEs
tace tace
_ toea J/ toEa 1oea
toLz toLz toLz / / / /
SO New | N/ /
| trac to toEz
F | et | [
tan tan taa jid
tcac torr feac torF fcac | doez
oz taz fewz
Hi - 2 X Hi-2 f X Hi- X Hi-Z
wmmermemee e {y(Data outj}--l----{y_Data out)}--'—--z--ggg Data out Jr-+=----*
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NEC uPD42S16160L, 4216160L, 425S18160L, 4218160L

Fast Page Mode Upper Byte Read Cycle

tRasp tap

_ _ — taHce
RAS x:f_ N / k
fosH tec tasH
r“@g taco teas tep toas tep tcas fern
— V- y "SI . 4
s o/ R A A A N
tcre R
[ |
TAae  Vm-
LCAs - J \_
tRap tRaL
Fﬁ |Inan  ftaso toan tasel | toan [lasc | | toan
Address VM- XXX Row ‘§(>§ Col. ’5@; Col. ’KXZOQ Col.
V- 7 2 . 7 K |
tAcH
trcs treH|  |tRcs troH| [tres ...
v | et i e it i B )""" <
R = N E }
WE Vie- / j ﬁ\f ,Rﬂ
toes
tace tace
foea toea toEa
— V- forz torz torz
% v XNNN\NN\NNNN\NNW | L Nes [ N | A7/ /),
[ [ toez foez
F Pt il
tan taa tan olid
toac torr teac torF teac toez
toz toz fouz
Vou- i - i - i - X i -
ulio V$— ------------ S — qy Dataout}-H'---Z--gy:oataoutfﬁ'---z- XIDataout }-H-I"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 uPD42S16160L, 4216160L, 42S18160L, 4218160L

Fast Page Mode Lower Byte Read Cycle

tRasP e
trHCP
- X
—= V- ;
RAS Vie- x Z
{cre tmMRH
o i
— Vm-
UCAS -
tosH trc trsH
. tcnp) tncn) tcas ter tcas ; tor ) toas ; topn i
N = 4 |
[CAS y,~ f \\ / N\ 7 N !r\_
tRAD tRaL
tash) }E\H E tean ascl | tean t££ fean
- r
Address Vi i Row ] Col. B Col. Col. I(XX)OO(
Vie- K b 7 K K |
trRoH
thcs troH|  |tRcs] tacH|  |tros) 8
I > amn u RRH .
= V-
we o 7//[//f N N N\\N
toEs
tace tace
v toea toea {oEA
== H— towz toz toLz / / / / /
SEENNNNANNNNNCHEV /Ny | /
| thac oz toez
L | -
tar tan tan forF
teac torr teac torF teac | Joez,|
tewz toz terz

Vou- i - i - 3; j - i -
Lo V::‘_ """"""""HI"'Z """"""" ‘(y Dataou;}-’j'"-z"g lDataout)E-hh---Z-{y Dataout:}--’-h---z"'

Remark U /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 uPD42S16160L, 4216160L, 42518160L, 4218160L

Fast Page Mode Early Write Cycle

trasp tap
trRHcP
—— Vin- 3 K
Vi \( Jf
tesH trc asH
Iff: trco teas tep teas tep [ <_‘°L.L
UCAS Vm- j \ Z S / \_
LCAS Vu- \ 7 7 X 2
trRap | tRaL
lash| [tRaH  |tasc toan tasc tcan Ltgg foaH
,q—h -] |
- { 4 X 4 p
Address z‘“ XX Row% Col. Col. Col. KXXXXX:
- i 7 7 X 2
twes twen twos | | twew twes| | twen
wE /_\f [111111
WE
W =\
tos tor tos ton tos o
UVO Vi- ) ‘,<XX>¢ Y f )
LYO Vi XMK Data in J Data in Data in )

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 1PD42S16160L, 4216160L, 42S18160L, 4218160L

Fast Page Mode Upper Byte Early Write Cycle

tRasP tre
RV " trHCP Z
RAS Vie— \( 2
test trc tRsH
fere trep toas o tee toas 1cp Tcas forn
— V- Y Zl(—x " '3
UCAS v / \\r 7 Sc JZ Sr b, / \_
tcRp tMAH
—— V=
cas W= 7 "\_
tRaD thaL
tasal |tRan  |tasc toan tasc toan tasc| | tcan
P > [t [t
ViH- s v y \ / y
TSP 3 0 G 1, S 10 G 000
twcs twen twes twek twes| | twou
we Vik-
VeV \““K\[ /—\r /_\( i
tos toH tos toH tos tou
e f—
Vin- \ ¢ | 4 \
U0 Vie Data in Data in Data in
L 7 K k 7

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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NEC

uPD42S16160L, 4216160L, 42S18160L, 4218160L

Fast Page Mode Lower Byte Early Write Cycle

RAS

UCAS

LCAS

Address

WE

L1/O

P

tRrce L—t
Vik- \ Z
Vi— 7
I‘_c_“t tMRH
V-
Vi-
tosn trc tRsH
forp taco teas tep teas [ tcas tepn
Vin- f 3 4 Y 4 \
Vi \ S b, St 2 \_
tRap tRaL
tasA| |tRaH | tasc toan tasc| toan [
Ve 4 4 / \ 3
v Row Col. Col. Col.
L- K 7 b R
twes tweH twes twer twes twen
v (T“i\[ F\T /—\F L1111
Vi \ ) Z ) Z ) Z
tos ton tos toH tos toH
e
ViH-- ) 4 - Y 3
Vie— \ Data in ¥ Data in k 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 ©PD42S16160L, 4216160L, 42518160L, 4218160L

Fast Page Mode Late Write Cycle

trase trp
— trHcP -
== V-
RAS Vi S z \—
tesu trc {RsH
torp trep feas ter toas [ tcas teen
l.—-. i
UCAS Vm- ~ F T z[ ] X /“ X
LCAS Vi- \\- &' Jz \ 7/
trap
R tRaL
Pon] [y ey tow frsg | foun flasg) [ o
Address V"= YYT i 1 [ 1 1
ress . _ Row Col. Col. Col.
% 7 X
towL tow tow,
trwL |
trcs twp  trcs twe _ trcs twp
|
WE ViH- 3
v TT7]7 N e W 200000004
[toeH toeH toeH
3/ -
=E Vi~
e ALLARARRRRNANY
tos| |ton
[t pet—
U0 Vm- 4 —\

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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NEC

uPD42S16160L, 4216160L, 42S18160L, 4218160L

Fast Page Mode Upper Byte Late Write Cycle

RAS

UCAS

LCAS

Address

ViH-
Vie-

ViH—
Vie-

ViH-
Vi~

V-
V-

Vin-
Vie-

aF VM-

Li/o

uIo

Vie-

VH-
Vie-

ViH-
Vie-

tRase tre
tRHCP
p B Z‘ b
N 1 n
tosk trc trsH
fcre tReD teas | ter tcas tep toas i teen i
X £ p|
7 N 7 N 7N /N
tcrp tmRH
trap
tRaL
tasn | [tran tasg tean tasc| | tcad tasc| |, tean
jt=— ot i ft—
r p A y h
Row Col. Col. Col.
X 7 K 7
towL towe fow
1 1 tRwL
tRes twe _ tacs twe  tros twp
| {
p \ \
1117 N \SAIIIIIIii
RE.*“ toen lo_srl
[1111] RYi Vi ARERRRRRRRRANY
toen tosp toED
------- X0 000 XXX
toep tos | [ton oo tos| | oy [tod  tps| itow
Hi-Z Hi-Z 4 i —
) L) s e

Remark In this cycle, the input data to Lower I/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.

432



NEC uPD42S16160L, 4216160L, 42S18160L, 4218160L

Fast Page Mode Lower Byte Late Write Cycle

trase trp
tRHCP

¥
= V-
RAS " N

tcap tMRH

e V-
UCAS Vi /

(J

tesH trc tRSH

tore treo tcas . lep teas fcp tcas 1. teen i
JrO— Y 4 \
LCAS Vw- \ ]l' : j \
V- _j \( S— 4 S /
tRaD
. tRaL
lasr| |tRan tasg] tcaH tasc| | teaH tasc| | tean
[ [ e |
Vin- AAS / \ 2
Address Row Col. Col. Col.
- A 7VXL X 7 K
fowL tow tow
! ! tRwL
tros twe  tres twe  tRcs twe

w v 77777 N N SN YT

- 777777 VIR ANAAARAARRNY

toep tos | |tou toeo S| |t | toED  tos| [tow
r-— fot—n] H

\'/ Hi-Z Hi-Z Hi- Z AL
D o . 5 T (2 (B A0
- I K |

v ”—%XXXX}”:M“ XXXKXKXKXXXXKXXXX

Remark In this cycle, the input data to Upper I/0 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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NEC uPD42S16160L, 4216160L, 42S18160L, 4218160L

Fast Page Mode Read Modify Write Cycle

trase trp

RAS Vir- \ AE %
Vi-
trRwc
tcRp trco tcas tcp tcas tce tcas toen
J:—b
UCAS VmH- \\ zl !S zt \S /
LCAS Vi- AL 4
tran traL
1asA| |taan fea tasc| | foan Rasf | toan
| d-ﬂ i [—in
Address V"~ X Row 50] Col.
=

L tewo
— Vk- X
WE ViL-

AE  VH-
OE Vie—

U /O Vou-
L O VoL~

t

U0 V= g
LVO Vi-

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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NEC uPD42S16160L, 4216160L, 42518160L, 4218160L

Fast Page Mode Upper Byte Read Modify Write Cycle

tRasP trP
AAS VH- \
RA
S Vil S [
tPRWC
fere treo teas tcp tcas fep cas tepn
y /Y (Y 7
e Vi \ y i
UCAS | 7 \ / \ / N \_
tcrp tMRH
rd-——b
LCAS V- 7 \
Vie—
trap trat
task | [tRaH foan tasc! | toan tasc| | toan
] TASC fa-ar - Fe—
Vi v y 4 y /
Address "~ Y Row Col. Col. Col.
N K N Y, A
Tacp Tace
tawo [ tepwo I( topwn 10
tawp towm tawp [fom] tawp tAwL
tres towo twp towp twe tacs | tewp we
— Vm- y 3 ?E 3
WE Vie— S S S
thac
tan tas aa]
o o i by s et
SRN\N\\\\ s \ NN
Vie-
tewz| | toep terz| | toEp, {oen
b R
oz toeZ] torz toez toez
Hi-Z Hi - Hi-Z
ulio Voo e A out Me--- ----’---Z---- out [H--- OUt Fe-mfgmmmmmmmcanaanaa
Vo~
A N AV AV AVA VA T 0¥ A VA VAY A S
Lo "~ {
fos| | tow tos| | to {os| [ton
ViH- N . .
UWO yj _ mmmmmemmmmsmosemsmosecocsenaea in >- ------------- 4 J N Premeenmmemnaes in

Remark In this cycle, the input data to Lower )/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.
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NEC 1PD42S16160L, 4216160L, 42518160L, 4218160L

Fast Page Mode Lower Byte Read Modify Write Cycle

RAS

UCAS

LCAS

Address

Lo

L /O

Uio

436

trasp tRp
Vin— ﬂ_
Vie- N
tcre MRH
Id——b
Vin- Y\‘
Vie—
| tPRWC
tcrp trop tcas . tce tcas tep tcas fcen
Vik- 7}! )\ y— \ /
ViL- \ S- Z S.
traD tRaL
1ash| [than ng-c tasg| | toan tasg| | toan
fa—n ASC [l ! ] [t
Vin- 4 3 - Y
g Row Col. L. ol.
Vi— y w 4 X Co c 7
tacP [tacP
tAwD ! tepwp [ ferwo _ few
tawp cwl tawp  tow] | tawo tAwL
v lngs_ |, fowo e b tewp twp Ftlcs. towo . twp
H— X 3
Vie- é z z ! z / S s; ;L \
| trac
!
tas taa taa
forg omy  Jleg o | e Hogs
Vi XA\ LN N\ Jtoes \ tosa| £
Ly
Vi—
teuz toz| | toeo
- - [—
toiz foz toez
Vou- L eeens Hi-Z Hi-Z I S (L S-S
VoL- Tt ou
toH tos| | toH fos| [tox

e — [ S (T S ) (400
------------ R (XRRRIRR

ViH~
Vie-

XXX

Remark In this cycle, the input data to Upper 1/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 uPD42516160L, 4216160L, 42518160L, 4218160L

CAS Before RAS Self Refresh Cycle (Only for the PD42S16160L, 42518160L)

tRass , trrs
— Vin- 4 K
RAS Vi~ k )y tore
T( post—{
trPc
fers torn
—_— tcsr
UCAS  Vin- \ 3
LCAS Vu- X 2 V. / | W
4

Remark Address, WE, OE : Don'tcare L I/O, U YO :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
burst tong 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.

uPD42S16160L : 4 096 times within a 64 ms interval
£PD42S18160L : 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.

uPD42S16160L : 4 096 times within a 64 ms interval
1PD42S18160L : 1 024 times within a 16 ms interval

For details, please refer to How to use DRAM User's Manual.
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NEC 1PD42S16160L, 4216160L, 42S18160L, 4218160L

CAS Before RAS Refresh Cycle

| tRc tac
tras tre tras . tap
52 VH- / \ X
RAS Vi— \—/ \( 7 \_
tcrp
[—
tesm tcHr tapc tcsa {cHr {RPC teen

oA e / \\

Remark Address, WE, OE : Don't care L 1/O, UI/O : Hi - 2

RAS Only Refresh Cycle

tre tre
tras L trp tras | tap
RS Vin- 5-\ * \ Y
Vie- X 7 X 7 n
tcrp

tcAp treC toen
UCAS V- P4 X 4 X
LCAS Vi

tash tRan tasr {RaH

Address x::': x‘x‘ ‘M' ‘X‘I‘X‘X‘I‘X‘ Row

Remark WE, OE : Don't care LI/O, UYO : Hi - Z
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NEC uPD42S16160L, 4216160L, 42S18160L, 4218160L

Hidden Refresh Cycle {Read)

tac trc
tras 1 tae tras tap
. — A{—s e
RAS Vie- S( b &( — \__
crp trep trs: tcHR tepn
™ I
UCAS Vm- 3 4
LCAS Vi- / \\( 7[
trap tRaL
tas| | tran tasc toan
[ [
- 3 4 3
Address x:r m Row w Col.
- R 7
tros twHR

w = 77777777 AARARRARARARNY

R SN = M TTT7]

toac | o,
torz [OEZ
) oz
Von~ Hi-Z — Hi-2Z
LUO oo rme==mmmmeeeesssets i {@! DataOut  [re--s--=-=" St R
\
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NEC uPD42S16160L, 4216160L, 42S18160L, 4218160L

Hidden Refresh Cycle (Write)

tre trc
tras L_tre tras ot
RAS Vm- ss * !\ ’L Y
Vie— K b, K 7 W
tcap trco tRsH {cHR teen
UCAS V- 4 Y 4 Y
LCAS V- \ \( JZ | W
trap
tasR| | tRan tasc tcan
| | —t
- 3
s RN e JEA o KXXRRRKRXRRN
¥ | R 7
twes twen
= VH-
% AN I
tos toH

UlO  Vm-
LIO v

Remark OE : Don't care

RARXKXCKXHKXXIKXINIX
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NEC uPD42S16160L, 4216160L, 42S18160L, 4218160L

Package Drawings

50 PIN PLASTIC TSOP (II) (400 mil)

50 26
RAAARRARAAA ARRARARAAAE

detail of lead end
T
+ . 4?—23{\\:.
w o

HEHHHHHEHEHN
25

\/

I%IHHHHHHHHHH

A
H
|
J
_*, . .
[0} ImtEiRimImIEIE (]S —uiniuIn i ¥ | - A
¢ ] ° L
-0lp M @
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.
[+ 0.8 (T.P.) 0.031 (T.P.)
0.08
D 0.32150% 0.01310.003
E 0.120.05 0.004+0.002
F 1.2 MAX. 0.048 MAX.
G 0.97 0.038
H 11.76£0.2 0.4630.008
| 10.16x0.1 0.400£0.004
J 0.820.2 0.031+3-392
+0.025
K 0.145%5572  0.006+0.001
L 0.5£0.1 0.02073-99¢
M 0.13 0.005
N 0.10 0.004
o+7° o+7°
P 375 313
S50G5-80-7JF4
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NEC uPD42S16160L, 4216160L, 42S18160L, 4218160L

42 PIN PLASTIC SOJ (400 mil)

B

42

2
nnnnnnnnnnnnnnnnnn%_—f—

+

1UUUUUUUUUUUUUUUUUUUH___m

NOTE

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

442

O 0
E
o}
|
R T
[7] a P
P42LE-400A
ITEM| MILLIMETERS INCHES
B 27.56%83s 1.085:3:3%
o 10.16 0.400
D 11.1820.2 0.440+0.008
E 1.08%0.15 0.043+3:20
F 0.74 0.029
G 3.5%0.2 0.138+0.008
H 2.645%0.2 0.100£0.008
I 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%3:3%%
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%332 0.008%3:3%




NEC uPD42S16160L, 4216160L, 42S18160L, 4218160L

Recommended Soldering Conditions

The following conditions {see tables below and next page) must be met when soldering uPD42516160L,
4216160L, 42518160L, 4218160L.

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

1PD42S16160LG5, 4216160LG5, 42518160LG5, 4218160LGS : 50-pin plastic TSOP {II) (400 mil)

Soldering process Soldering conditions Symbol

Infrared ray reflow Peak temperature of package surface : 235 °C or helow, IR35-107-2
Reflow time : 30 seconds or below (210 °C or higher),
Number of reflow processes : MAX. 2
Exposure limit Note : 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 the residual flux with water after the first reflow
process.

VPS Peak temperature of package : 215 °C or below, VP15-107-2
Refiow time : 40 seconds or below (200 °C or higher),
Number of reflow processes : MAX. 2
Exposure limitN°te : 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 the 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

uPD42S16160L, 4216160L, 42S18160L, 4218160L

4PD42S16160LLE, 4216160LLE, 42S18160LLE, 4218160LLE : 42-pin plastic SOJ (400 mil)

Soldering process

Soldering conditions

Symbol

Infrared ray reflow

Peak temperature of package surface : 235 °C or beiow,
Reflow time : 30 seconds or below (210 °C or higher),
Number of refiow processes : MAX. 2
Exposure limit ¥t ; 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 the 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 beiow {200 °C or higher},
Number of reflow processes : MAX. 2
Exposure limitN°** ;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 the 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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