NEC va

DATA SHEET

MOS INTEGRATED CIRCUIT
1PD42518160L, 4218160L

3.3 V OPERATION 16 M-BIT DYNAMIC RAM

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

Description

The uPD42S18160L, 4218160L 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 uPD42S18160L can execute CAS before RAS self refresh.

These are packaged in 50-pin plastic TSOP (I} and 42-pin plastic SOJ.

Features

e 1,048,576 words by 16 bits organization
* Fast page mode

s Fast access and cycle time

¢ Single +3.3V * 0.3V power supply

Part number Power consumption Access time | R/M cycletime | Fast page mode

Active (MAX.) (MAX.) {MIN.} cycle time (MIN.)
uPD42S18160L-A60, 4218160L-A60 540 mW 60 ns 110ns 40 ns
uPD42S18160L-A70, 4218160L-A70 504 mW 70 ns 130 ns 45 ns

* The uPD42518160L can execute CAS before RAS self refresh

Part number Refresh cycle Refresh Power consumption at standby
(MAX.)
uPD42S18160L 1,024 cycles/128 ms | CAS before RAS self refresh, 0.54 MW
CAS before RAS refresh, (CMOS Ie\Tal input)
RAS only refresh, Hidden refresh P
uPD4218160L 1,024 cycles/16 ms | CAS before RAS refresh,
_— 1.8 mW
RAS only refresh, {CMOS lavel input)
Hidden refresh P

The information in this d is subj

to change without notice.
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Ordering Information

Access time
Part number MAX.) Package Refresh
uPD42S18160LG5-AB0 60 ns 50-pin plastic TSOP () CAS before RAS self refresh
#PD42518160LG5-A70 70 ns {400 mil) CAS before RAS refresh
RAS only refresh
. Hidden refresh
pPD42518160LLE-AB0 60 ns 42-pin plastic SOJ
uPDA42S18160LLE-A70 70 ns (400 mil)
uPD4218160LG5-A60 60 ns 50-pin plastic TSOP (M) CAS before RAS refresh
uPD4218160LGS-A70 70ns (400 mil) RAS only refresh
. Hidden refresh
uPD4218160LLE-A60 60 ns 42-pin plastic SOJ
uPD4218160LLE-A70 70 ns (400 mil)

B Lu427525 0091640 4TO WA
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NEC

1PD42S18160L, 4218160L

Pin Configurations (Marking Side)

50-pin Plastic TSOP (ll) (400 mil)

Vee O—
/01 O=—]
1102 O=—
/03 O
1104 O=—n]
Vee O—
/05 Oe—n]
1/06 O=—ny
1107 Q=)

O ® N ;AN =

/08 O=—={10
NC O—q 11

NC O——115
NC O—116
WE O—={17
RAS O—{18
NC O—={19
NC O—={20
A0 O—{21
Al O—={22
A2 O0—={23
A3 O—={24
Vee O——125

AD to A9
1/01 to /1016

N

50
49
48
47
46
45
44
43
42
4
40

poy

36
35

697094812¢ ‘§DT09181LSZ¥AL T

288K

30

28
27

L0 GND
=0 11016
fe—s0 11015
[0 11014
-0 11013
—O GND
le—e0 11012
l—0 1011
le—e0 1/010
O 109

—ONC

—ONC
le—O LCAS
e—O UCAS
l~—0 OE
le—0 A9
le—O AB
le—0 A7
l+—oO A6
l«—o0 A5
le—0 A4
—O GND

: 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 (400 mil)

Vee O—
1O1 Oa—sry
1102 Oe—v]
1103 Oe—vf
1104 Om—s]
Vee O—
OB Oe—sp
1106 Oe—ny
1O7 Oy
1/08 Oe—n]
NG O—
NC O—
WE 0—
RAS O—
NC O—
NCO—{ 16
A0 O—{ 17
A1 O—{18
A2 O—119
A3 O—={20
Vec O— 21

O NG AW N =

- A A o e o (O
a B W N =2 O

O

371091812 ‘IT10918LS2PAd”

42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22

O GND
le—=0 11016
[0 11015
l+—=O 11014
|0 11013
——O GND
fe—s-O 1/012
le—-0O 11011
le—e-0 17010
le—=0 1/09
—O NC
O LCAS
l«—0 UCAS
le—0 OE
te—0 A9
Le—O A8
e O A7
le—O AB
le O A5
0O A4
L O GND
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NEC | | PD42S18160L, 4218160L

Block Diagram

RAS O— Lower ——OOE
LCAS O— Clock G Byte
OCAS C ock Generator Control
WE O—»
R Data
A Output
g;;tpeer o | Buffer
Control /o1
Veo O—= . | to
CAS before /08
GND O RAS Counter -] | Data (Lower Byte)
Input
L| |_w] Buffer
5
§ Memory
3 Cell
z Array
Row I & '
Address
Buffer . i Note2
Note 1
Address =1 Bit organization Data
Column :> Output
Address ol Ll Buftfer
Buffer [{o}]
Sense Amplifier C:Z 6 o
11016
(Upper Byte)
. Data
B Input
:> Column Decoder Buffer
Notes 1. Part number Row address | Column address
uPD42818160L, 4218160L AO - A9 A0 - A9
2. uPD42S18160L, 4218160L -+ 1,024 x 1,024 x 16
838 BN Lu27525 0091kLu2 273 W
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NEC 1PD42S18160L, 4218160L

Input/Output Pin Functions

The pPD42S18160L, 4218160L have input pins RAS, CASNote 1 \WE, OE, AddressNote 2
and input/output pins 1/01 to I/O16.

Pin name Input/ Function
QOutput
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.
1t 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 ampiifier.
strobe)
AO to A9 Input Address bus.
(Address input) Input total 20-bit of address signal, upper bits and lower bitsNote 2 in sequence (addréss
multiplex method).
Therefore, one word is selected from 1,048,676-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 TAS are activated. .
Therefore, the address input setup time (tass, tasc) and hold time (tran, tcan) are specified
for the activation of RAS and CAS.
WE Input Write control signal.
(Write enable) Write operation is executed by activating RAS, CAS and WE.
OE Input Read control signal.
{Output enable) Read operation can be executed by activating ﬁﬁ,m 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 HO16 Input/ 16-bit data bus.
(Data input/ QOutput 1/01 to 1/O16 are used to input/output data.
output)

Notes 1. CAS means UCAS and LCAS.

2 Part number Address inputs Upper bits Lower bits
ﬂPD42$1 8160L, 4218160L AQ --A9 10 bits 10 bits
B t4y27525 0091643 10T WA 839
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Electrical Specifications

- CAS means UCAS and LCAS.

+ All voltages are referenced to GND.

- After power up (Voc 2 Veoming), wait more than 100 us(RAS, CAS inactive) and then, execute eight CAS before
RAS or RAS only refresh cycles as dummy cycles to initialize internal circuit.

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on any pin relative to GND Vr -0.5t0 +4.6 \4
Supply voltage Vece -0.5t0 +4.6 A
QOutput current lo 20 mA
Power dissipation Po 1 w
Operating ambient temperature Ta 0 to +70 °’C
Storage temperature Tsig -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 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 3.0 3.3 3.6 Vv
High ievel input voltage Viu 2.0 Vee +0.3 \'
Low level input voltage Vi -0.3 +0.8 Vv
Operating ambient temperature Ta 0 70 °C

Capacitance (Ta = 25 °C, f = 1 MHz)

Parameter Symbol Test condition MIN. TYP. MAX. Unit

Input capacitance Cn ° Address 5 pF
Ce: . | RAS,TAS, WE, OE 7 pF

Data input/output capacitance Cuwo /O 7 pF

M L427525 0091bL4Y O4L W ;
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NEC ) uPD42S18160L, 4218160L

[MEMO]

M Ly27525 009LL45 TEZ EE 841
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DC Characteristics (Recommended Operating Conditions unless otherwise noted)

Parameter Symbol Test condition MIN. | MAX. | Unit | Notes
Operating current lecr RAS, CAS cycling trac = B0 ns 150 mA | 1,23
trc = tre (Miny, lo = 0 MA trac = 70 ns 140
Standby | uPD42S18160L lecz RAS, CAS 2 ViH miny, lo = 0 mA 0.5 mA
current RAS, CAS 2 Voo - 0.2 V, lo = 0 mA 0.15
uPD4218160L RAS, CAS = Vin i, lo = 0 mA 2.0
RAS, CAS 2Vee - 0.2 V,lo =0 mA 0.5
RAS only refresh current lccs RAS cycling, CAS = Vi vy trac = 60 ns 150 mA 1,2,3.4
trc = tre (MiNJ, lo = 0 MA trac = 70 ns 140
Operating current Iccs RAS < ViLmaxy, CAS cycling trac = 60 ns 90 mA |1,2,56
(Fast page mode) trc = trc miny, lo = 0 MA trac = 70 ns 80
_CAS before RAS lccs RAS cycling trac = 60 ns 150 mA 1,2
refresh current trc = trc ming, lo = 0 mA trac = 70 ns 140
CAS before RAS lece CAS before RAS refresh: tras< 1 us 180 HA 1,2
long refresh current tre = 125.0 us
(1,024 cycles / 128 ms, RAS, CAS:
only for the uPD42S18160L) Voc = 0.2 V € ViH £ Vi Max)
ovsvies<02V
Standby:
RAS, CAS 2 Vee - 0.2 V
Address: Vi or ViL
ﬁ, OE: Vm
lo =0 mA
Self refresh current leor RAS, CAS: 180 HA 2
(CAS before RAS self trass = 5 ms
refresh, only for the Vee — 0.2 V £ Vin € ViH (max)
uPD42S18160L) oV <02V
lo=0mA
Input leakage current i Vi=0to 3.6V -5 +5 HA
All other pins not under test =0V
Output leakage current low Vo=0t0 36V -5 +5 HA
Output is disabled (Hi-Z)
High level output voltage Vou lo=-~2.0 mA 24 \
Low level output voltage Vou lo = +2.0 mA 0.4 v

Power ed

Notes 1.

lces, lccs, Iccs, Iccs and lcce depend on cycle rates (tre and tec).

2. Specified values are obtained with outputs unloaded.
3. lcct and lcca are measured assuming that address can be changed once or less during RAS <

ViL (max.) and CAS 2 VIH (MiN).
4. lccs is measured assuming that all column address inputs are held at either high or low.
5. Icca is measured assuming that all column address inputs are switched only once during each fast page

cycle.

M L427?525 0091bY4b 919 W
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NEC uPD42S18160L, 4218160L

AC Characteristics (Recommended Operating Conditions unless otherwise noted) -
AC Characteristics Test Conditions
(1) Input timing specification (2) Output timing specification

ViH (Miny =2.0V VoH Ny =2.0V

ViL max) =08V VoL (max) =0.8V

(3) Output load condition

1,180 Q

110
100 pF

CL :77|" 870 Q

Common to Read, Write, Read Modify Write Cycle

trac = 60 ns trac = 70 ns
Parameter Symbol Unit |Notes
MIN. [ MAX. | MIN. | MAX.

Read / Write cycle time tre 110 - 130 - ns
' RAS precharge time tap 40 - 50 - ns
CAS precharge time teen 10 - 10 - ns

RAS pulse width tras 60 [10,000( 70 {10,000 ns | 1
CAS pulse width tcas 15 {10,000 20 |[10,000( ns
RAS hold time tRsH 15 - 18 - ns
CAS hold time tosn 60 - 70 |- - | ns
RAS to CAS delay time taco 20 45 20 50 | ns
RAS to column address delay time trap 15 30 18 35 ns

CAS to RAS precharge time tcre 5 - 5 - ns 3
Row address setup time tasr 0 - ¢] - ns
Row address hold time tRAH 10 - i0 | - ns
Column address setup time tasc 0 - 0 - ‘ ns
Column address hold time tean 15 - 156 - ns
OE lead time referenced to RAS toes 0 - 0 - ns
CAS to data setup time towz 0 - 0 - ns
OE to data setup time toLz 0 - 0 - ns
OE to data delay time toeo 13 - 15 - ns
Masked byte write hold time referenced to RAS tvRH 0 - 0 - ns
Transition time (rise and fall) tr 3 50 3 50 ns
Refresh time uPD42S18160L trer - 128 - 128 ms
nPD4218160L - 16 - 16 ms

B L42?7525 0091k47? A55 mm 843
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NEC uPD42S18160L, 4218160L

Notes 1. In CAS before RAS refresh cycles, trasmax, is 100 us.
1f 10 ps < tras < 100 us, RAS precharge time for CAS before RAS self refresh (tres) is applied.
2. For read cycles, access time is defined as follows:

Input conditions Access time Access time from RAS
trap < traD (Max.) and taco < tRco (Max,) TRAC (MAX.) trac max,)
traD > trAD (Max) and treo £ trep (MAX) taa (Max) traD + taA (max,)y
tRcD > tRCD (MAX.) teac (Max) trep + tcac (Max)

trap (Max)) and trep (max.) 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 = trap (max) and trco 2 trop (vax,) will not cause
any operation problems.

3. tere Ny requirement is applied to RAS, CAS cycles.

Read Cycle
trac = 60 ns trac = 70 ns
Parameter Symboi Unit |Notes
MIN. | MAX. [ MIN. | MAX.
Access time from RAS trac - 60 - 70 [ns | 1
Access time from CAS toac - 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 1] - 0 - ns
Read command hold time referenced to RAS tra o - 0 - {ns | 2
Read command hold time referenced to CAS treH 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 torr 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
trap < trao (Max) and trep < treo (Max) trAC (MAX) . tRAC (MAX.)
trap > trap (wax.) and treo £ trep (MAX) . taa (ax) tRAD + taa (MaX)
trco > tﬁéu (MAX.) teac (vax) treo + tcac (max)

trab (Max.) and trop (Max)) 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 > trap (vax,) and treo = treo Max.) will not cause
any operation problems.

2. Either tror (ving Or tRRH (in) Should be met in read cycles.

3. torr(max,) and toezmmax,) define the time when the output achieves the condition of Hi-Z and is not referenced
to Vor or Vou.

844 B 427525 0091648 791 mm
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NEC

1PD42518160L, 4218160L

Write Cycle
Parameter Symbol ac =00 s o =70 18 Unit | Notes
MIN. [ MAX. | MIN. | MAX.
WE hold time referenced to CAS twon 10 - 10 - ns | 1
'WE puise width twe 10 - 10 - ns | 1
'WE lead time referenced to RAS tawe 20 - 20 - ns
'WE lead time referenced to CAS towL 15 - 15 - ns
'WE setup time twes 0 - - ns | 2
OE hold time toen 0 - - ns
Data-in setup time tos 0 - 0 - ns 3
Data-in hold time toH 10 - 15 - ns 3

Notes 1. twe i, is applied to late write cycles or read modify write cycles. In early write cycles, twer (vin) should

be met.

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

cycle.

3. tos i) and ton (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 = 60 ns trac = 70 ns
Parameter Symbol Unit |Notes
MIN. | MAX. [ MIN. | MAX.
. Read modify write cycle time tawe 158 - 180 - ns
RAS to WE delay time tAwo 83 - 95 - ns | 1
CAS to WE delay time towp 38 - 40 - ns | 1
Column address to WE delay time tawo 53 | - 60 - ns | 1

Note 1. Iftwes>twesming, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.
If thwo > tAwp viny, towp = towo (viny, tawb = tawp (viny and tcpwp 2 fepwo (MiNg, 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.

B 427525 0091649 L2 W
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NEC 1PD42S18160L, 4218160L

Fast Page Mode

Parameter Symbol e =80 1 e = 70 1 Unit | Note
. MIN. [ MAX. | MIN. | MAX.

Fast page mode cycle time tec 40 - 45 - ns

Access time from CAS precharge tace - 35 - 40 ns

RAS pulse width trase 60 [125,000] 70 [125,000 ns

CAS precharge time ter 10 - 10 - ns

RAS hold time from CAS precharge trrce 35 - 40 - ns

Read modify write cycle time teRwe 83 - 90 - ns

CAS precharge to WE delay time tcrwo | 58 - 65 - ns | 1

Note 1. Iftwcs > twes (ming, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.
If tRwo > tawo (MmN, towo = towo (MIN., tawp > tawp (MiNy and topwo 2 tepwp (ving, the cycle is a read modify write
cycle and the data out will contain data read from the selected cell. If neither of the above conditions is
met, the state of the data out is indeterminate.

Refresh Cycle

trac = 60 ns trac = 70 ns
Parameter Symbol TRITTADTRIT Unit | Note

CAS setup time tcsr 5 - 5 - ns

TAS hold time (CAS before RAS refresh) teHn 10 - 10 - ns

RAS precharge CAS hold time tarc 5 - 5 - ns

RAS pulse width (CAS before RAS self refresh) tass | 100 | - | 100 | -~ | ps | 1 .
RAS precharge time (CAS before RAS self refresh) trps 110 - 130 - ns | 1

CAS hold time (CATS before RAS seif refresh) teus -50 - -50 - ns 1

WE hold time twn | 15 - 15 - | ns

Note 1. This specification is applied only to the uPD42S18160L.

846 Bl L427525 0091650 34T A
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NEC 1PD42S18160L, 4218160L
Read Cycle
tre
) tras tap
s U X | i N
tosH
tcap trco tRsH tcen

oS . Vo I‘_’ )\\ {cas ! X

cAs w-__ / X / \_.
tasr tmutkw tasc tcan - ; )
Address x::: m‘ﬂow ;@E Col. : XXXXXXXX
tren
tacs T
we w [I1ITTTTTT7 NN
toes
. . toea
% o \\\\\\L\\\\\ AV i
trac
o | torz
VIO Vo o2 S—— XK oo PR
B L427525 0091k51 28L MR 847
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NEC ' ‘ 1PD42S18160L, 4218160L

Upper Byte Read Cycle

tro
trAS tre

RAS Vi S 72 o \

tosu
{cap trcD tRsH tcen

I‘_. tcas
vV | N\ ] /

——= Vik- - X
LCAS Vi ; N
traD traL
tasm tRaAH tasc tcan
|
— 4 X
Address \\;'“ Row Col.
= K 7 K 7
tRCH
trcs tRAH

= \ Z7/777777717 AN

e W \\\\\\I\\\\\ INARARARAN i

taa torF
tcac toez
toLz
. toz )
T o m: paaout ot
Remark L /O: Hi-Z
848 B L427525 0091652 112 mm
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NEC , 1PD42S18160L, 4218160L

Lower Byte Read Cycle

tRe
tRas . tre

Vin- \

Vie— S; 11 ~—

tcrp

'«—» tmRH
— Vir— ' Y
UCAS  yuo / o

tosu
tcap trep tasH teen

I‘_' tcas
ws owe f N 4

trao traL
tasr| | tran tasc tean

- \ p
Address x::_ M'Row @ Col.

) A X A
' ) trcs| ‘ tRRH

| F
we v [T/ NN

RAS

tacH
| i |

= v W~ | 177777777

. towz
- Hi-2Z 4 X Hi-Z
L /O x;.ﬂ— ....-.-.-.-....-...........1 ------------------------------------ Data out E----I ------

Remark U I/O: Hi-Z

B Lu427525 0091653 059 1N
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NEC

1PD42518160L, 4218160L

Early Write Cycle

RAS

Address

ul/o
LI/O

Vin—
Vie-

ViH-
V-

ViH-
Vie—

Vin-
V-

Vin-
Vi

tre

tRas

\

tosu

tasH

tcap trco
I-——b

tcas

_/ Y

tasr| | tRan tasc tean

r— [

— X \
0 MR 00 KX XXX

(LTI T

JANARMANAN

7

EXXXXOOOOXNXX

o
XXX ata

Remark OE: Don't care

850
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NEC uPD42518160L, 4218160L

Upper Byte Early Write Cycle

tras tre

3a VK- X
_HAS Vie- S

tcre treo tRsH tcen
tcas

oA v f A\ ' \
tcrp tMRH
_——  Vm-
LCAS - / \
trap
tasr| | tRan hs_c, ﬁcﬁ‘.

- b
Address \\;'" m Row @ Col..
- 4

twes

AN\ Mj////////////////////////

tos tow

3 V-
i
ulio Vi

JXXXXXKXIXXXXX

QRXXAXXX

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

B b427525 DO91L55 921 W 851
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NEC

1PD42518160L, 4218160L

Lower Byte Early Write Cycle

tre

S N i N
ws o J _ \
rt_c_ﬁf_ treo . t:: ) tepn ]
A T Y7
|L? tran :ASC Lc_»il B
w172 JOCRH_re X IORXCRXXRXXKXXKXXAX)
w i \WNNN\\\ | [ V777777777TTT T TTT77777
o 32 XXKRKXXKRY CRXXRXXRKXKRXRRXXHINKX

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

852
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NEC 1PD42S18160L, 4218160L

Late Write Cycle

trc

tras . tre
— V- Y )l 3
RAS y,~ \ \
fesH
tore treo tasH teen
v teas
UCAS H- \ 4 \
LCAS Vi~ / \ \t Z / \__
traD
’t‘A_si‘ tRAH tasc tcaH
o
N 7
tow
TRWL )
S twe

w v 7777717777 N VT 7777777777

& w 777777 FLALARAALARARRARARARANY

ton

7

Uil0O  Vm-
LI/O Vi~

B Lu27525 0091k57 7Ty WA 853
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NEC 1PD42S18160L, 4218160L

Upper Byte Late Write Cycle

trc

Y [ N
L - —T = - )
UCAS - 7 N \‘ ) / \_
e e =

‘LCAS vl A1 o : :
Address x::': m: Row :@ Col. ‘

. tres twe -

v v LT N LT

S =5///7////// 8B BN\

5 . ]
o YRR QA HAXRRNXKRNNAK

Remark L {/O: Don't care

854 B LY27525 0091658 L3I0 mE
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NEC

#PD42518160L, 4218160L

Lower Byte Late Write Cycle

RAS

UCAS

LCAS

Address

Lo

tre

tras trp
Vin- y 4
Vie- S( 12 | W,
tcre tmrH
ViH- Y
Vie- \
tosH
tcrp troo tRsH tcen
V- f 3 tors 4 3
Vie- \ \t Z : / N
trAD
tasr| | tran tasc M

Vin— \
t RO =R

tres

w- LT

\
¥
tow
tawe

Pl

LOEH

Yz

w L]

ﬂ"\\\\\\\\\\\\\\\\\\\\\\

ton

toeo
ViH— Hi-Z
V- AN/ " °°tTtenneeeenets

Data in

.
KXXXXXXIXXKXX

Remark U I/0O: Don't care

BN LuY27525 0091659 577 mW
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NEC uPD42S18160L, 4218160L

Read Modify Write Cycle

trwe

tosH
tcrp trco trsH teen

JR— tcas

UCAS Vm- 3 1
LCAS Vn- J \\( 7/

trAD
tase| | tRan tasc tcan

\
Address Y~ m—Row Col.
V- )
tRwp tcwn.

_]////////////4

tres tcwo

Je—n

i

= i 777777777777 s
% i TTTTIRIRCIEY J/XIRTRNRNINY

teac | | toeo tos

lz:;g \\5::': m ------------------- i il - V’ @ ‘V’V’ ‘v‘A‘X’V‘V‘V’V‘V‘

torz
Tz
- Hi-Z
uio g_“z .................  Dataout Jeeerenmrencessesamaiiennnnnennnnas
856 B L427525 0091660 299 mm
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NEC ’ 1PD42518160L, 4218160L

Upper Byte Read Modify Write Cycle

trwe

tras trp
7= Vm- b 4 b
RAS o N ,Z \
tosH
tcre trco trsn topn
tcas ;
Ueas  Vw- 3 4 X
UCAS Vi J \\‘ 7/ 7 3
icrp tMAH
——= Vm- {
LCAS ; N\
trao
F_sﬂ traH tasc toan

ViH- 3 3
Address ;" m Row 1@ Col.
trwo tow
tawo «tRWL

w = T T T
NI SLARARAARRRNY
uio o= QOO -+----woveeeeeeee - --; ----- . [ omen XXXXXXXXXXXC
VT TN R S —— Bz e, :Dataom} ................... H-Z e,

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

| I:-'-!E?SES 00912bbl 125 N a57
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NEC 1PD42S18160L, 4218160L

Lower Byte Read Modify Write Cycle

trRwe
tras tre

Vin— )

— — 3
RAS i N 7 __

tchRP tMRH

Orae Vm- 3
UcAs V- §

tesu
tcrp {RCD tRsH tcen

o [ . toss I ]
[CAS yyo /' \\( -, \__

traD

tase| | tran tasc toan
[

]

- 4 p
Address " XXX>3 Row Col.
Vi~ k
trwo ’ towe
tawo trwL .

w =TT\ VIITIITITIT
SN\ SLLARARAARANY
o Y2 TRRRRRE M o)

Remark In this cycle, the input data to Upper 1/O is ineffective. The data out of that remains Hi-Z.

a58 M 427525 0091kb6Z2 Ol EE
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NEC ' 1PD42S18160L, 4218160L

Fast Page Mode Read Cycle

trasp tre
Ve trHCP
RAS - N\ /
tosu trc tRsH
1crpl trco tcas tce toas tcp tcas tcen
T iy T — N /A
LCAS V- N\ / / N /|
trap traL
tasr| |tRan SC tcaH tasc! [ tcan tasc| | tcam
s el
Address  Y"- @Q‘ Row m Col. ‘E@; Col. 3@9‘ Col.
Vi— N f b X
. treH
tres tacH| [trcs troH|  ftres N
[ ot -P—" iRRH

- He -
we o L/ Y M NN
toes
tace tace)
v : _ toea J} toEa toea
AF tH~ toz torz
OF  vu- \\\\\\\\ \E_’ \E% / N ///////
L tRac [tosz tozz
C taa taa tan torF
tcac torF tcac toFe teac | toez |
toz towz toz
ti:jg xz:‘__ -------------- AL - {DﬂtData out}ﬂ'---z- >§ Data out: pHizZ. & Data out J-H-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.

"Ml ku27525 0091663 TTS A 859
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NEC _ ©PD42S18160L, 4218160L

Fast Page Mode Byte Read Cycle

tRASP tee
— V- X tRHGP [_t
RAS Vie- St i
(o] tee tash |
y Tcrp tRCD\ teas . i teas - teen ;
——— H- L
UCAS Vi / \\ / \_
t ter tcas ter twaH
v i : n 1
TAAG H- 3
LCAS Vi ?F \ Z K
trRaD traL
tasr ‘I‘R_,H t:_sc; toan tasc| | toan sc | | tean
p! r 4 3
Address x"“ XX>§ Row Col. )(XXX Col. I(XX)( Col. KXXXX)(
- - f f 7
trcH
tros tacH | [tres trcH| |tres L N
I Basn ->T—<- =1 tRRH
WE Vi- j Y \
Vi y4 [ [ [ Z \ S \
: toes
tace tace
toea toEa toea
VNN 4 = ////
O Vi~ \\\ ) \ / VA
| trac
f taa t(_)’iz taa
tcac torr tcac torF
toz toz oEZ,
) . re—> . z
Vou- Hi-Z 7 ‘ Hi-Z 2 ) N Hi-
uro " { X Data oui - { X Dataout P-----e---
‘ tan toez
! tcac tore
tewz
Vom- Hi-Z AF - Hi-Z
LI/O VoL 4 ‘Da‘a out7 Vg

Remarks 1. 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.

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.

860 B L42?525 0091bbk4 934 HHE
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NEC

1PD42S18160L, 4218160L

Fast Page Mode Early Write Cycle

RAS

Address

U0
Lo

V-
Vie-

V-
Vie—

Vin-
Vie-

Remarks

trasP

tre

trHCP

—

-
' X
tosu trc tasH
toae trco toas tcp tcas tcp toas teen
i i\ zt ;s i
7 A X
trao tRaL '
lt:fﬂ tr tasc tcan tasc toan [tasc| toan
X 4 \
Row Col. Col. Col.
TVR 7 X 2 X :
twes twen twes twer twes tweH
\(“((\[ f‘\L_ y LI/
tps ton tos tou tos ton
4 Ty b
\ Data in Data in Data in J

1. OE: Don't care
2. 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.

M b427525 0091kLS 470 M
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NEC

1PD42S18160L, 4218160L

Fast Page Mode Byte Early Write Cycle

tRasp. tre .
s=as Ve 3 . rHCP z——t
RAS Vi- x(
tosk trc trsH
ILC_R: trcp teas tcas teen
—a ViH- N 4 X F
s _f N X \
Itccf: tep tcas tee tMRH
—a Vn X
[CAS \"* j \ /
trao trAL
tasn| jtRaM tasc tcan Iitw_g toan SC [
Vik- £ Xy p
Address
Vi %ow b Col. P Col. @‘ Col. -
’ twes tweH twcs twek twes tweH
—— Vm /__{
WE :
tos {oH tos tor
uo Y - . v :
Vie- Data in Data in
tos tom
Vi \VAVAVAYAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV/
LWO .
Vi Datain ‘A‘A‘A’A‘A‘A‘A‘A‘A’A‘A A‘A’A’A’A’A‘A’A
Remarks 1. OE: Don’t care
2. 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.
3. This cycle can be used to control either UCAS or LCAS only. Or, it can be used to control UCAS

862

or LCAS simultaneously, or at random.

B Lu2?525 0091bbb 707 HE
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NEC 1PD42518160L, 4218160L

Fast Page Mode Late Write Cycle

trasp - tap
tAHCP
M 7N\
\erp tesu tec tAsH .
L l___ tacn\ tcas tep teas [tc_r\ teas | toen ]
o/ \\ ,?E N\ Y /7 N
L . traL
© asR M |tasg) toan tasc| | tean 'yg;_ tcan
Address V" XX Row E(kt Col. Col. : Col. j
towL towi tow,
tRwi
trcs twe r‘tRcs twe ' tncsA twe
we v 77777 N F N ST
ltoeH tOEH . lo_s:l
o W ALLRRRRRRRARNNY
| s | o g o
01g U oun 24 oun K XX KX KXXXXXEX

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.

B Lu2?525 0091667 L43 EN 863
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NEC uPD42518160L, 4218160L

Fast Page Mode Byte Late Write Cycle

tRasP - tre
RHCP.
s N I N
tosu tec tasH
tere treD tcas tcas topn
UCAS Vin- X 4 p
Vie- j \\_S ;z S( 7/ / e
tcrp tcp toas top tMRH
o 7 N
il RaL
basa| |tran |tasg] toan Eﬁ fcan tasg| | _toan
Address " X>§ Row 15(); Col. : " Col. Col. )(X}(
Llow towe tc"::m
|<—tms—> twe twe
we v [/1/] N 7210000
t.oeu EE:‘I
= Vi 4
oE | ARLARRRRRRAANY
loen s | |ton Es, Ltgl
010 Y i e o fous X KX RIXKKIXRX
toeo lOEI;

Vik- Hi-7 Hi-Z
LHO e M b,

Remarks 1. 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.
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.

(Y YRR XXKXXRRXRRRR

864 M L427525 0091bLA 54T HE
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NEC 1PD42S18160L, 4218160L

Fast Page Mode Read Modify Write Cycle

tRasp trp
RAS ViH— \
Vi
trRWC
tore trco toas tcp tcas tcr tcas doen
UCAS V- Y \ y\ . /
[CAS Vi~ \\ A N N
tRad tRAL
Lasa) ftaan sd  [toan tagg) | toan ltasc] [ tean
- 2 \ 4
Address " X Row EO] Col. [(XXXXW col. C Col. |
iL— X b, X X
Tace Tace
tewo | tcewo [ tepwn ., tow
tawo low tawo tawp tawL
tres| | towo twe  fheg tow tweftacs| towp iwe
== Vm- fff;!; \ h F ! fifif
WE Vi~ s \ S
trac
toEH
oF Vn-
O Vi— M
UlO Vou- S
LI/O Vo-
h')s ton
UlO V- VVVY
LIO V- ‘n"A’A‘A’A‘

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.

B L427525 00916bY 4lbL WE 865
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NEC

1:PD42S18160L, 4218160L

Fast Page Mode Byte Read Modify Write Cycle

trase

trP

=
== VH- 3{
RAS " N /l
tcrp fenvg
{ R treo tcas teas Jeen, l
UCAS Vin- \\ "4 \ £
ViL- \ X 72 S
tcRP tep teas tep tMRH
[cAs V- y 4
Vie- S( Z
traD traL
tase | ftran, tasc tean tsc| | toay fasc] |1can
[t - i B | [ r—
- : s -
Address V™ X Row Col. K)i col. Col.
Vi- 7 X k
L3 L t fowL
tRwo tcrwo { cPwD
tawp towe o ltowd tawo tawt,
tres towo twe | (tACS town twp . ftrcs| own twe
§ 5 ——
o= V- X \ \
WE Vi- \- l X S;l;!zz
trac
' e m tar
= V- LN NN AN\ foes \ [ |toea) \ toea)
O Vie- \l‘ o y\
towz| | toeo toiz| 1 toep toz| | toeo
et » -
toz toez toz toez loz toez
1 r—» + T
Von- Hi-Z SR Hi-Z S Hi-Z
u o out out -
VoL- 7 §_7f
Voh- Hi-Z Hi-Z
LI/ VoL m——- out
os| | tou 1os| Jtow,
Vi [ \VAVAV4Y,
UNO o --- i) T R "4 ( () C—— n»QQQQ
Ve I n ¥ 1 { AAAA
tos| | tou
Vin- (‘ -
¥ .
KON D S R
Remarks 1. In the fast page mode, read, write and read modify write cycles are available for each of the

866

consecutive CAS cycles within the same RAS cycle.

This cycle can be used to control either UCAS or

or LCAS simuitaneously, or at random.

B 427525 0091670 138 Em

LCAS only. Or, it can be used to control UCAS
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NEC

uPD42S18160L, 4218160L

CAS Before RAS Self Refresh Cycle {Only for the uPD42518160L)

RAS

Vin-
ViL—

Vin-
V-

L tre tre
tras tre tras 'L tre
/ \ N
K ,f N \_
1cRP
tosr tcur trrc tcsR {cHR tRPC torn

/ N LN /O

Remark Address, WE, OE: Don'tcare L /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.

(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.

uPD42S18160L: 1,024 times within a 16 ms interval

(2) Normal Combined Use of CAS Before RAS Self Refresh aﬁd 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.

pPD42S18160L: 1,024 times within a 16 ms interval

(3) If trass (miny is not satisfied at the beginning of CAS before RAS seif refresh cycles (tras < 100 us), CAS before
RAS refresh cycles will be executed one time.
If 10 us <tras < 100 pus, RAS precharge time for CAS before RAS self refresh (trrs) is applied.
And refresh cycles as follows should be met.

pPD42S18160L: 1,024 times within a 128 ms interval

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

M L427525 0091L71L 074 WA 867
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NEC ' 1PD42S18160L, 4218160L

CAS Before RAS Refresh Cycle

L tre tre
tras trp tras ‘L trp
82s V- 4 \ 3
RAS V- I N \_____
toae
i
tosr tcHr tarc {csr {cHR tAPC, tcen

v W /[ N\ RN

.

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

RAS Only Refresh Cycle

tre tre
tras - tre tras L tap '
—— V- Y * \ 3§
RAS v xi A N A
tcrp
1cre trRPC tePN
UCAS V- £ \ 4 X
LCAS Vu-
fasr tRAH tASR tran

Address Y™~ Row E@XXXXE‘ Row
ViL-

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

868 B L427525 0091b72 TOO A
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NEC uPD42518160L, 4218160L

Hidden Refresh Cycle (Read)

tre tre
tRas 1 trP ) tras . tep
ViH— \ * \ P X
R
AS Vi St A \K 7 \
icrp treD trsH toHr tepn -
l‘——- ~
UCAS V- 3 {
LCAS V- ___/ \\( ,/ \
tRap tRaL
fasn| | tras tasc toa

R H \H
f— [
ViHe 4 X AS 3
Address v Row Col.
L= TV A

trcs TwH

s

w v 7777777 INARARRARARANNS

* b W\ 777777777777
7 S HiiZ e ‘ LZQ){T}” ----------
B Ly27525 0091673 9u? W 869
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NEC uPD42S518160L, 4218160L

Hidden Refresh Cycle (Write)

tre trc

iras tre ras o IRP
RAS W N / \ N\
icAp trop tRsH tcHR topn
@ Vin- ;Fk—. 3 \ [ 3
LCAS V- \ K A n___
thap : ~
tasn| | tran tasc E:H
nawess 12 XK ren XL KXOOOORKKXKKK)
twes twen
wE W WKY'\TW\[ 0]
tos ton

Datain

212 v XOCKXOKXRN AR

Remark OE: Don't care

KOOCRXXXKXAXX

670 BN L427525 D091L7Y A83 WM
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NEC

1PD42518160L, 4218160L

Package Drawings

50PIN PLASTIC TSOP(II) (400 mil)

80 26
RARARRAEARR EAARAARAAAH

detail of lead end

N — .
/ _|_ w I ~L
w o
CELEELELEEELLL] 'EEEELELELLLE
1 A 25
H
|
J
1 — ]
Ol (T ImIE IR imin ] — IInIRINIAINI NI inIn < | - A
c | 8
D[] 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..
c 0.8 (T.P.) 0.031 (T.P.)
D 0.32+308  0.013:0.003
E 0.1£0.05 0.00410.002
F 1.2 MAX. 0.048 MAX.
G 0.97 0.038
H 11.76£0.2 0.463+0.008
] 10.160.1 0.400+0.004
J 0.810.2 0.0319:992
K 0.14523-328  0.006£0.001
L 0.520.1 0.020*3-394
M 0.13 0.005
N 0.10 0.004
0+7° ot7°
P 3ots, 3t
$50G5-80-7JF4
Luy27525 0091675 717 I 871
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NEC

1PD42S18160L, 4218160L

42 PIN PLASTIC SOJ (400 mil)

42

imininininisisisisininininisisisininisis]

22

+ SIlal
.‘.IJI_II_II_ILJI_ILILILII_JLJLJL.IUI_II_II_ILJLII_Ié__Il
. F _E
!
© 4 1‘ 148 | >
s K S T
- oo P
—~t M
P42LE-400A
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.12
mm (0.005 inch) of its true position (T.P.) at 8 27.56%5%s 1.085:38%%
maximum material condition. C 10.16 0.400
D 11.180.2 0.440+0.008
E 1.08+0.15 0.043*3:9%8
F 0.74 0.029
G 3.5£0.2 0.1380.008
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+33%
N 0.12 0.005
P 9.420.20 0.370+0.008
a 0.10 0.004
T R 0.85 R 0.033
U 0.20*3:42 0.008*3:3%
872 B Lu2?525 0091L76 bSL HH
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NEC ' 1PD42S18160L, 4218160L

Recommended Soldering Conditions

The following conditions (see tables below and next page) must be met when soldering uPD42S18160L,
4218160L.

For more details, refer to our document “SEMICONDUCTOR DEVICE MOUNTING TECHNOLOGY MANUAL”
(IE1-1207). '

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

uPD42S18160L.G5, 4218160L.G5: 50-pin plastic TSOP (il) (400 mif)

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 daysNote

(10 hours pre-baking is required at 125 °C afterwards)
Cautions

1. After the first reflow process, cool the péckage 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
Reflow time: 40 seconds or less (200 °C or higher),
Number of reflow processes: MAX. 2
Exposure limit: 7 daysNote :

(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. Atfter 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 packags).

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”. :

Bl Lu27?525 009177 592 M 873
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NEC 1PD42S18160L, 4218160L

pPD42S18160LLE, 4218160LLE: 42-pin plastic SOJ (400 mil)

Soldering

pracess Soldering conditions Symbol

Infrared ray Peak temperature of package surface: 235 °C or lower, 1R35-207-2
reflow Reflow time: 30 seconds or less (210 °C or higher),
Number of reflow processes: MAX. 2
Exposure limit: 7 daysNote
(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 daysNote
(20 hours pre-baking is required at 126 °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 ﬁeaﬁng 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”.

674 B 5427525 0091678 429 mm
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