DATA SHEET

NEC/ MOS INTEGRATED CIRCUIT
1PD42S18160, 4218160

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

Description

The uPD42S18160, 4218160 are 1,048, 576 words by 16 bits CMOS dynamic RAMs. The fast page mode and
byte read/write mode capability realize high speed access and low power consumption.

These differ in refresh cycle and the uPD42S18160 can execute CAS before RAS self refresh.

These are packaged in 50-pin plastic TSOP (II) and 42-pin plastic SOJ.

Fealures

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

+ Fast page mode

+ Fast access and cycle time

+ The uPD428S18160 can execute CAS before RAS self refresh

1.024 cycles/128 ms. | CAS before RAS self refresh. 14 mwW
CAS before BAS refresh. (GMOS level input)
BAS only refresh. Hidden refresh

1.024 cycles/16 ms CAS before BAS refresh. 55 mW
RAS only rafresh {CMOS level input)
Hidden refresh

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

Document No. 1C-3217.CU1



NEC 1PD42518160, 4218160

Ordering Information

60 ns 50-pin Plastic TSOP (IT) CAS before RAS self refresh
(400 mil) CAS before BAS refresh
42.pin Plastic SO RAS only refresh

50-pin Plastic TSOP (11) CAS betore RAS refresh
(400 mih monly refresh
42:0in Plastic S50 Hidden refresh
(400 mih)




NEC 1PD42518160, 4218160

Pin Configurations (Marking Side)

50-pin Plastic TSOP (400 mil} 42-pin Plastic SOJ (400 mil)
Ve O—1 v 50 —0O GND Vee O {1 O 42 0GND
1O1 O] 2 49 =0 |/O16 HO1 Ol 2 41 |=»=0) |/O16
/02 Oe—mi 3 48 =0 |/O15 /02 O=—m3 40 = =0 [/O15
1103 O 4 47 >0 /014 O3 (rme—mt 4 39 () |/O14
/04 O=mlb 46 |=»0) |/O13 /04 Oe»15 38 =0 /013
VeeO——16 451—0 GND VeeO— 16 " 37F O GND
/OB O=ewl 7 ?u 44 =03 |/O12 HOB (el 7 g 36 0 11012
/06 =18 g 43 () |/O11 1106 O=—»18 g 35 () 1/O11
1107 Q=9 o 42 -0 |/O10 HO7 Cre—m19 § 34 l= =0 /010
/08 O 10 g 41 >0 |/O9 1108 O 10 3 33 0 /09
Neo— |11 b3 40— ONC NCo— 411 m 32 o NC
il NCoO—12 R 31 |« O LCAS
g WEO._»|13 2 30 |« UCAS
3 RASO— = 14 B 29 l=—0 OE
NCO— 115 o 36l onNC NCO- =15 - 28le A9
NCO—-116 35|« OICAS NCO— =116 27|=-—0 A8
WEO =17 34« O UCAS AOO— w17 26l O A7
RASO— =18 33|« OOE AlO——»118 25w AB
NCO— =19 3 le A9 Ao =19 24le 0 A5
NC O—m=120 31~—0O A8 A3 O—»20 28«0 A4
A0 O—»121 0= OA7 Vece O 21 221 O GND
A1O—» 122 29 =0 A6
A2 O—»123 28l=_— (O A5
A3O—»04 27=—0 A4
Vee O——125 26 O GND
A0 to A9 : Address Inputs
/01 to 1/016 : Data Inputs/Outputs
RAS : Row Address Strobe
UCAS : Column Address Strobe (upper)
LCAS : Column Address Strobe (lower)
WE : Write Enable
OE : Output Enable
Vee : Power Supply
GND : Ground
NC : No Connection




NEC 1PD42518160, 4218160

Block Diagram

_ﬁ C Lower =
LCAS O—» Byte — 00k
UcAs 0 Clock Generator Control
WE O—»|
Data
A Output
gptper * Buffer
b e}
Control .
Vi (O—m o
. o CAS betore 1108
G RAS Counter E’l?)tli (Lower Byte)
& Buffer
o
553
3 Memaory
) 2 Cell
= Array
Row 2
Address
Buffer -
Noted - i coinii Noted
Address [ Bit organization o
Column :> Output
Address | Buffer
Buffer
- Sense Amplifier ¢j 8 <ﬁ> Vgg
f [ 110186
(Upper Byte)
Data
- D' Input
Column Decoder Buffer

Motes 1.

2. 1uPD42518160, 4218160 -+ 1,024 x 1,024 x 16
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input/Culput Pin Funclions

The uPD42S18160, 4218160 have input pins RAS, CASNete 1 'WE OF, AddressNote2 and input/output
pins 1/01 to I/O16.

RAS activates the sense amplitier by latching a row address and selecting a corre
spaending waord line,

It refreshes memory cell array of one line selected by the row address.

it also selecis the following function.

« CAS hefore RAS refresh

CAS activates data inputioutput circult by latehing column address and selecting a
digit line connected with the sense amplitier,

Address bus.
input total 20-bit of address signal upper bits and lower bitsM?1€ 2 in sequence
(address multiplex method).

Therefore, one word s selected from 1,048 576-word by 16:bit memory cell artay.

In dctual operation, latch row dddress by specifying row address and activating BAS.
Then switch the address bus to column address and activate CAS.

Each address is taken into the device when BAS and CAS are activated.

Therefore, the address input setup time (tass tasc) and hold time {hn, tean) are
specifiad for the activation of RAS and CAS.

Write control signal.
Write operation is executed by activating RAS, CAS and WE

Input Read control signal.
Read operation can be executed by activating “ﬁz‘ﬁ“é,“é‘A“é‘ and OF
If WE is activated duting read operation, OE is to be ineffective in the device.
Therefore read operation cannot be execiited

lnput/ 16:bit data bus.
Quitput HOT ta HO16 are used to input/output data

Motes 1. CAS means UCAS and LCAS.

2.

10 bits 10 bits
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Electrical Specifications

+ 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 Rallngs

=10t 470
=10t 470

0to 470
5510 4125

Laution 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.

Hecommended Opersting Conditions

Capacitance {Ta = 25 'C, T = 1 MH)
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DC Characteristics {Recommended Operating Conditions unless otherwise noted)

ool BAS. CAS Cycling thac = 60 ns
the = tRe vin teac = 70 ns
lo=0 mA

BAS CAS > Vi lo = 0mA L 20 e
RAS CAS>Veo—02V lo=0mA L o

BAS TAS> Vi lo=0mA -
BAS CAS>Ve 02V lo-0mA -

locs | RAS Cyoling, CAS > Vi) | tmo=80ns | | 160 | mA l12234
L ..
mA |125

RAS <V AK CAS Cycling | tasc = B0 ns

teo = trc iy o = D mA trac = 70 ns 80

lees BAS Gycling irac = 60 ns 160 mA 1.2
tae = the win thac = 70 ne 150
lo=0mA

CAS before RAS refresh: fRas < 300 ns 380 LA 1.2
fhe = 1280 s
BAS TAS.
Voo = 0.2V < Vi< Vikax)
OV Ve <02V
Standby taas < 1us 400 1A 1.2
FAS CAS = Voo -02V
Address: Viior Vi
WE, OE: Vn
o= O mA
fcor RAS CAS:
thass = Bms
Voo = 0.2V < Mg < Vinowdx
QMM <02V
lo=OmA

ha =0to BBV =10 +10 1 A
AI! ather pins not under test = 0V

Vo=0tobhbY =10 10 LA
Dutput is disabled (Hi-Z}

Metes 1. lcct, locs, lecs, Iccs and lccs depend on cycle rates (tre and trc).
Z. Specified values are obtained with outputs unloaded.
8. lcctand lccsare measured assuming that address can be changed once or Iessduringmst(MAx.)
and CAS > ViH (MIN.).
4. lccs is measured assuming that all column address inputs are held at either high or low.
8. lccais measured assuming that all column address inputs are switched only once during each fast
page cycle.

N
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AC Characteristics {Recommended Operating Conditions unless otherwise noted)
AC Characleristics Test Condltions

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

VHmming =24V

Vi (Max) = 0.8V

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

Common to Head, Write, Read Modlfy Wrile Cycle

tie 110 = 130 = ns

ap 40 = 50 = ns

e
I e B )

teas 15 1100001 20 |10.000 | ns
Ths 15 o 18 = ns

-
trap 15 20 15 35 ns 1
fore I 5 l = I 5 | - | ns l 2 I

.
toe 13 - 15 ns
TRk 0 o 0 ns

tr 3 50 3 50 ns
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1PD42S18160, 4218160

Moles 1.

2.

For read cycles, access time is defined as follows:

traD (MAX.) and trcD (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) isto be used for finding
out when output data will be available. Therefore, the input conditions trap > trap (max,) and trcop >
tred (Max.) Will not cause any operation problems.

tcrr (MIN.) requirement is applied to %, CAS cycles preceded by any cycle.

Read Cycle

Notes 1.

For read cycles, access time is defined as follows:

TAR (MAX) TRAD & tan (WA )

ToAG (MAX ) taeh & toac (MAx )

traD (MAXx) and treb (vax.) are specified as reference points only; they are not restrictive operating
parameters. They are used to determine which access time (trac, taa or tcac) isto be used for finding
out when output data will be available. Therefore, the input conditions trap > trap (vax.) and trcp >
tred (Max.) Will not cause any operation problems.

Either trcH (vin) or trRRH (viN,) should be met in read cycles.

torr (Max.,) and toezmax.) define the time when the output achieves the condition of Hi-Z and is not
referenced to Von or VoL.
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Write Cyele

- e
B

Motes 1. twpmin) is applied to late write cycles or read modify write cycles. In early write cycles, twcH (MIN,)
should be met.
2. Iftwcs >twes(miny, the cycleis an early write cycle and the data out will remain Hi-Zthrough the entire
cycle.
3. tosminyand toHming are referenced to the %falling edge in early write cycles. In late write cycles
and read modify write cycles, they are referenced to the WE falling edge.

FRead Modily Write Cycle

Mote 1. Iftwes 2twesmiNny, thecycle is an early write cycle and the dataout will remain Hi-Zthrough the entire
cycle. If trwb > tRwD (MIN.), tcwD > tcwp (MIN.), tAWD > tawD (MiN.) and tcpwp > tcpwp (MiINY, 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.

10



NEC 1PD42518160, 4218160

Fast Page Mode

e e
e e

Mote 1. If twes 2twes(ming, the cycle is an early write cycle and the data out will remain Hi-Zthrough the entire

cycle. If trRwbp > tRwD (MIN.), tcwD > tcwb (MIN), tAwD > tawD (MIN.) and tcPwp > tcPwb (MIN.), 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 Cyole

- .
s

--

e

Mote 1. This specification is applied only to the uPD42S18160.

11
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Read Cycle
tre
s top
o Ve N g !
e \ 4 -
fcsH
ton tres tasH _ tepn
toas
UCAS Vi i 3 i !
e R\ o \_
trap that
tash| | tran tasc foan
Vi L AYAVAVAVAVAVAVAVAVAY
aess v OO0 row XOOC oo 0000000
troH
ng 1RRH

we G LT AN

= i SN 477777777

tciz
U o VoH- Hi-Z ¢4 N Hi-Z
Lo Vol Data out 7?- -------

12
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Upper Byle Head Cycle

tre
tras trp
— ViH= X : :
RAS v \c ,Z \_
tcsH
teme | | tren . tRsH feen
tca
- Vin- 4 3 f )
UCAS
Vi / \\; 7/ / \_
tenp tvaH
== Vib— 4 !&
LCAS Vi /
traD 1RAL
tash| | trad 1
Vik= ¢
Address Vi Xm Row Jf@l Col.
thes

we ST

= 3 NWWWNWWWW | 77777777

toz
Vou-— Hi-Z L
Uio o s o s Data out 75‘ '''''

Remark L 1/0: Hi-Z

13
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Lower Byie Read Cycle

tre
tras top
— Viee =\ / A
HAS Vii— \( Z \
tcre IMBH
.- Vin- 4 3
UCAS Vi / \
tes
tenp trco thsH tern
tcas -
. = Vo '4 h! 4 b
LCAS v / \\ 7/ / \
trap thaL
tasal | trau tasc tcan
Vin- X 4
Address Vi Row ]@9‘ Col
' tren
tres thrH

L R

= 3 WOWWWWWWWW—— 1 777777

Voh- Hi-Z o X Hi-Z
Lo Vol STm TR mmm e m Data out 7;— -------

Bemark U 1/O: Hi-Z

14
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Early Wrile Cycle

RAS

tre

tras

tre

tesH

treo

tasH

tcas

UCAS
LCAS

Address

Ul
LIO

Col.

twes

twe

(RRRXXXXRRRRR,

Vin-
Vi

AV

L

Vi-

v KRKXROXXXX,

tos

ton

Datain

LUXRXRXNNX

Remark OF: Don’t care

15



NEC 1PD42518160, 4218160

Upper Byle Early Write Cycle

tre

tras tre
Vi G 4 3
RAS \
Vi \3( 71
tosH
terp iR 1 tepn
tcas
o N / \
UCAS vy / \ \
torp
S M /
LCAS v, /

tase| | traH "ltaso
naess 32~ XOOCK_Pov XK= XXQOAOOQO0QOOQKNK)
twes twen

e\

tos tor

wio i XKRKXKXXXXKeaain XXKXXOXKXXKXKXXXXKXKXXX

Remark E, L I/O: Don’t care

16
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1PD42S18160, 4218160

Lower Byie Early Write Cycle

RAS

UCAS

LCAS

Address

L 1O

Vin- b

Vi-

tcrp |

tre

taas

tvRH

Vin—
Vii— /

torp

tosH

taco

tasH

Vin—
Vii— /

Vin—
Vii-

tasy

. tmap

tran

toas

tcan
leon

\ /
Row
\

Col.

IXXXKXRKXXXXRXKXKN

[twoH

Vib—
Vii-

VN

Vib—
Vii-

XXXXXXXXXXK

tos

T

XXXXXKXXXXKXXIXKINKIXK

Remark E, U I/O: Don’t care

17
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1PD42S18160, 4218160

Late Wrile Cycle

RAS

UCAS
LCAS

Address

U o
Lo

=<
o

=<
T

=<

<<
T

tras tap
!S( _ Zz \
tesH
t trep trsH tepn
X tcas -
_/ ! L \
- ’tﬁi tRAHtRAD - tﬂﬁ VV\V/VVVVVV VNV V \/
XXXX o o ’A‘A‘A‘A XOOOOOOXX)
oL
tawl :
tres twp

= LT

N

T\\\\\\\\\\\\\\\\\\\\\\

toH

o o

Date i XXXXXKIXXXXX

18
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Upper Byle Lale Write Cycle

tras . tre
= 7 3
tere trep - trsi teen
. toa

met N , /7 5
t 1

icAs Vi / X
F:fi tRAtRAD tas fﬁfi

Vit
aess T OO0K ron KX co MAOHOZOIOZOIM QUK
tawL .

thres o twe

N

=

[~
B
™~
[~
[~
T~
™~
=
~.

ol
N
[~
™~
B
R
>
N
\\\k

ﬂ‘\\\\\\\\\\\\\\\\\\\\\\

foep tbs
D S GRS (000NN

Remark L 1/0O: Don’t care

19
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1PD42S18160, 4218160

Lower Byle Lale Write Cycle

RAS
L

UCAS

==

-/

trco

LCAS

==

=/

traD

trAH

tasr
’4—»

=<

Address

= X 8
o A

twe

<<

v w

N

<<

Vin— Hi-Z
LIIO g XXX )-rremmmemcn

o u

T\\\\\\\\\\\\\\\\\\\\\\

Data in

XEXROUKXXXX

Remark U I/O: Don’t care

20
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Read Modily Write Cycle

= HE =
o : - Y - L # -
e 3= X o KON = KRR

. o
SRS\ F SR ALIAARIAYAAN
A

i g“'zt Dataojut_} -------------- e

21
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Upper Byle Head Modify Wrlte Cyele

trwe
o tras ise i
—— V- A / N
nas o Sc 7_] \
tesh
. terp treo ‘ thsH teen .
tcas
Tirae Vi } 3 * 4 3
UCAS \
Vii— \\( 7/ /
torp tmRH
—— Vi 4 X
LCAS Vi ] \
trap
tasr :tRAH tasc tcan
- \ \
w1 TR e YOO = XRRRRKRAKRIKN
L=
tewo towl
- tawp _ taw i
trcs town twp
. Vg 4 b
I N
_tOEA toEH
& DLV ‘ VOV
OE
Vii— \ \c / \
| trac
L
tan
tone t(IDED E’S toH
I
o 3 TR D OO
W~
toiz
toiz toez
Vor- Hi-7 's B Hioz
- ... - -jgx‘ Data Out === =mmmmmmmme o mm e

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

22
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Lower Byle Read Modily Wrile Cycle

tras — tap
S T it / .
terp tvrn
e 5 \
tore taco = then . fem
. Vi 7 3 \ fcas /_}E ¥
LCAS _/ \ g ; \_
tash tRAHtRAD tasec tean
Address X:[‘__ M Row m Col X
trRwp o fowi
tawp tewe
trcs tewn twe -
W W T N L
toea . foen
o s ANV
BAG
‘ t{:z: . toen tos tou
0 1 TRRXRRR-- AR o KX XRRKXRRRR
L O 32?: ---------------- Hi_—_Z_ ------------ -28 g Data out A}----------------H-i--z -------------

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

23
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Fast Page Mode Read Cyele

« trasp ot
———y trice
— Vin— / X
BAS N\ / \
tesk tec thsH
. fonp trop : - tcas ; tep ‘ toas ; tep | ’ tcas : toen ’\
UCAS H= 2 =
Lcas Vi- J % / \—r / \ / / \_
- trap G
tasm |traH  fas tcan tascl | tcan tasc| | toan
2l =
Vik— - X Vi
Address Vi Row Col. Col. Col.
I I I I
tacH
tros trot|  [tRes troH|  [tros .
tRRH
V- £ X 4 Y 7
e v [ V \V ANNY
toes
tace . tace
toea toea toea
— V- \ otz N\ ltoiz \lloiz
o SRR N s e
| trac torz toez
e ] i
- taa - taa tas torr
- tcac . tOFF' tcac '[OFF’ tcac . OEZ
- toz < toz toz
UIO  Vou- Hi-Z 4 X Hi-Z r X Hi-Z ¢ X Hi-Z
LD Ve ~—Tommenannnete -QDE Data outp-==-=- @1 Data out)-~=~=- M """"

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.

24
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Fast Page Mode Byie Read Cycle

trasp tre
o Vir \ trice s \
fas Vi &c ‘] N
tesu tre trsu
ferp taco toas tcas teen
S Vib- 74 N g L 4 N
LEAS Vi / \\ g - / \
tche ter teas ter tmad
- Vit 7 X 7 \
LCAS Vi / 'l\_ / N
trap 1Ral
fasr| [tRat  |lasg toan tasc| | tcan tasc | | toan
B |
Vine ¢ \ N 4 B
Address Row Col. Col. Col.
Vi | | x X 7 k. |
tReH
tres treu trcs trey tres
f teRH
= Ve 7 4 + 3 )
W w LD 0, Vi NN
foes
tace tace
toea i toea toea
— Ve \ |toiz 4‘ \ |toiz r \ |toiz '/////
E W OGN e e .
| trac
! tas toez | taa |
teac tom teac tore
toiz toiz OEZ
- Hi-Z s \ | Hi-Z Hi-Z
. . e -QDQFData out - -- -+ - —kom—mooo m ------
Voo 7
taa toez
bz
toac torr
ez
Vorr Hi-Z A Hi-Z
LB ecnesseestiaeinneiaientanestnan i §>§ Data outp- ------------------------
Remarks 1. Inthe fast page mode, read, write and read modify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle.
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.

25
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Fast Page Mode Early Write Cycle

RAS v,

UCAS
LCAS

Address V-
Vii—

we ViH-
WE Vi

Ulio V-
Lo Mi-

4 !
Data in

trase trp
trrice
3& T
N \_
tosH tec tRsH
tome trep teas ] ter toas tcp foas forn
X \ # \ 4 b 4
j \ 1% \'C 7Z S(
_tmap . tRAL
fash| |tRal  tasc tcan tasc] toan tasc| | tean
d—»l <—>| L »
4 4 N
Row Col. Gol. GCol.
bwes twen twes twen twesy twen
\R“K\L L N /_\f L
tos ton - fos ton tos toH

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

2

consecutive CAS cycles within the same RAS cycle.

26
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Fast Page Mode Byile Early Write Cyele

trase thp
. e\ taHce r -
RAS M \ / \
Vi X 7
tes tec trsH
|LC_R£ trco teas teas fom

= . =

fcrp fep teas tep tmad
TcAs /- }E ) / !\_
traD thaL
tasn| [trad tasc tean tasc toan Tasc toan
s el
0 L B v B 0 S 01 G
twes twen twes twey twes twen
— Vi
N O W Y 7177114/
tos ton 1bs toH
Vik-
9w OOOKXKXXX KXKXXKIXAX
tos fon
Vi .
10 v KXRXKXKXXXXRXKNK P XXKXXKXXKXXKIXAIAARAX

Femarks 1. OE: Don't care
2. Inthe fast page mode, read, write and read modify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle.
3. This cycle can be used to control either UCAS or LCAS only. Or, it can be used to control
UCAS or msimultaneously, or at random.

27
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Fast Page Mode Late Wrile Cycle

trasp trp
| tatce
— . £ 3
HAS Vii- & 7[ \
tosn - trc 1. treu .
tenp treo teas tep toas tcp foas teon
UCAS V- X £ 3 A \ 4 !
LCAS Vi / \\r 72 N J N 7/ / \
traD
tRAL
tasr| |thaH tasq tcan tasc| | tean tasc|| tcan e

Vil= ; 4
Address Vi Row Col. Col. Col.
= X

towt towt towt
TRl
tros twe  1Res twe  tres _ twp
I |
WE VH- i f { f ;‘ . . B
WEV|L— \- 7-f &‘ 1—f \‘ 7////////////
ftoen toEH toed

= JLAAARRAARRNANY

U o V- Hi-Z

o

Lo Mi-

RXXRXXKXXKXXX

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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Fast Page Mode Byle Late Wrilte Oycle

UCAS

LCAS

Address

ulo

L IO

Vib-
Vi

Vise
Vi-

Vine
Vi

Vin-
Vi

Vise
Vi-

Vi
Vi-

<
<

trase tre
taHce
—3\ - ZL As
1 tcsH e trRsH
cap thco toas tcas tem
p 4 X X
/ \\( 72 \( ‘/ / \
terp tep tcas tep MR
' X
j S‘ ,Z \
)
tral
task| |tran tasc toan fasc forn Iasc o
[ oo 0e ot [ B RRt
s B A
Row Col. Col. KXX>( Col.
A X h
] I I
Tow towe towe
TR
tres twp tros twe tres twe

U

L
{/l
TSC

L
|‘,f'l

T

Lo
?/'

toeH toed

...

toen tos <t3H» toep
_____ sz S 2 XXX ) e XXX KRN,

o e toen

tom | sl
_____ ai_-_z___:mm—_z_@ﬁ;z

XXX KXRXRXXER

Remarks 1. Inthe fast page mode, read, write and read modify write cycles are available for each of the

consecutive CAS cycles within the same RAS cycle.

2. This cycle can be used to control either UCAS or LCAS only. Or, it can be used to control

UCAS or LCAS simultaneously, or at random.
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Fast Page Mode Read Modily Write Cycle

trase tre
Saa Vihe X
RAS Vi \ J k
trRWC
tcrp thco tcas tce tcas - tcr tcas toen
UCAS Vih- 7}( 3\ Zl \ o\ 7%
LCAS Vi A\ s / \ \_
tran trRAL
tasn| ftran flas tcan
o
Vin=
Address Row Col.
Vii- .
trwp
tawp
trcs tewn
= Vi
WE Vi Z z Z z z /
trac
e >
. taa 1aa _1AA
o2 Lo
== ViH- \ tora * E E E E
OF Vi \\\\\\\ \\
uyo Non- .. Hi-Z
L O Vo=
viwo vy-
L O 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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Fast Page Mode Byile Read Modily WriHle Cycle

trase (t_FiP)
Vine 3
pAS Vi S _]
t terwc
|:ip> trco toas teas tern
— . VM A v \ 4 \
UCAS 7
w / \\ / N i N
tcre ice tcas tep tMAH
Vike N / 3
LCAS
Vi / \; —z \.
tran taa
tasr| ftran, tase toa tasc| | toan asc) | tcan
et lo [ L
Vi / N 3\
Address Row Col. Col. Col. X
= X X
I I : tace : tace
trawp [ tcrwn terwn Lowt
Tawp fowt tawp  Jtowi] Tawp tawt,
tf‘cs fowp Twp ‘l%cs town twe - [lres town twe
e in Bt
Vi / X \ \
WE
[1[4[? \  / N V7777
trac :
!
Tan Tan tan
teac torn tene toer fore toet
[ B Bt [
== Vi N\ foer toeal toral 4
O v AN \! \
tez] | tom teiz| | tom
=
toz tors foiz torz
Vo Hi-Z 3 Hi-Z
L S o mmetfesbe o ot pl--bp-mt oo
Vor- Hi-Z 3 Hi-Z
LI/O Voo, T TnThmrmmmmmnemene ey e el ot out E.--. ---------------- B e
tDS|_IDH
T
Vib- 4 \
UWO vy mmmmmmmmmmmmemeoeeoeos n Beseeencnes oot in
tos| | tou
Vin-
o M i OO e

Remarks 1. Inthe fast page mode, read, write and read modify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle.
2. This cycle can be used to control either UCAS or LCAS only. Or, it can be used to control
UCAS or LCAS simultaneously, or at random.
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CAS Before RAS Self Refresh Cycle (Only for the 4PD42518160)

trass taps

Vin-— ) / 3

RAS Vi Sr T? tore | \

=
o

trrc

tcrs Topn

. tcsm

UCAS V- _\ > 4 N
s L) \

A
g

Remark Address, WE, OE: Don'tcare L I/O, U I/O: Hi-Z
Cautions on Use of 0AS Belore RASB Scif Befresh

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} Mormal Combined Use of CAS Belore BAS Self Redresh and Burst CAS Before RAS Long Refrash
When CASbefore RAS self refresh and burst CASbefore RASlong refresh are used in combination, please

perform CAS before RAS refresh as follows just before and after setting CAS before RAS self refresh.
pPD42S18160: 1,024 times within a 16 ms interval

{2} MNormal Combined Use of CAS Belore RAS Self Refresh and Long RAS Only Relresh
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.

1PD42518160: 1,024 times within a 16 ms interval

For details, please refer to How 1o use DRAM User's Manual.
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CAS Before RAS Refresh Cycle

RAS

UCAS
LCAS

Vin—
Vii-

Vin-
Vii-

tcsn

tre tre
tras . tre thas ; tre -
/ \ / N
/ N 7 \
torp
tRrc tosr torr trrc toen

/ 0y a4

Bemark Address, WE, OE: Don’tcare L I/O, U I/O: Hi-Z

HAS Only Refresh Cycls

RAS

UCAS
LCAS

Address

Vi
Vi

Vi
Vi

V=
Vi—

tre . tre
tras tre tras | tre
\ Z! \ N
, X N
tere
tere tarc tepn
N/ N\
lasn tran tasr tran

Remark mf,af: Don’t care

L /0, U I/O: Hi-Z
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Hidden Refresh Cycle {Read)

RAS

Address

u o
LVO

Vin=
Vii—

Vin=
Vi

Vi
ViL—

Vi—
Vi—

ik
Vii-

tre

tras

.

T
[

-~ trap tRaL
tash | tran, tasc tean
wi -
NS
tres

twHR

.

L

AR ARV

ANRRRARNARAAN N
______________ Hz{m>
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Hidden Refresh Cycle {Wrile)

tre tre
tras tre = tras Lo tee
RAS Vi \\ z{ \S k 3
Vi X 7 K 7 \
tcap treo tasH torr toen
UCAS Vi 4 > 4 3
LCAS Vi / \ \i ZZ <
traD
tasR| | tra tasc tcaH
'(_,J y/ \
=V T 0 W V0000090000000 G
Vi k
twes twed
= Vm
R VOV VL
fos oy

/ \
Data in

Ulio Vw-
LIIO vy

XXXKXXXXN LUOKOXKXXXX

Bemark OF: Don’t care
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Package Drawings

50PIN PLASTIC TSOP(II) (400 mil)

50 26
HAAHAHHAHAAAAA HAHAHAHAHAHAAAAA

detail of lead end

I?HHHHHHHHHH HHHHHHHHHHzHS

A

NOTE

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

2107 MAX.
1.0 MAX,
Q8L

E0:08
032 gb7

0i120.06
1.2 MAX.
.97

118202
1016204

0.840 2

A
B
G
B
=
F
G
H
]

d

A

H0:09
D.tdE s R

B
Lot
0.540 1

013
010
5ol

UoapZis s

S = —
ik

0834 MAX.
0.040 MAX.
Q.03 1R

0.013+0.003

0.00420.002
0048 MAX,
0,038

D.46340.008
0.40020.004

BI009
0.031 75 6o8

000640001

+Di004
0.020 6 nos

0.005
0 004
5ol

$50G5-80-7JF4
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42 PIN PLASTIC SOJ (400 mil)

42

22
i I i I I e e O I I i O I o i i M

_l_

: I_IUI_II_IUI_II_IUI_ILJUI_II_IUI_II_IIJI_II_II2417_

NOTE

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

35402
|

P42LE-400A

275605 1.08500%

C 1018 0.400

D 1118400 0.44020 008
s

0.13810.008
0.10010.008

0.8 MIN,

0.031 MIN.

K 1.27 (TR

0.050 (T.P)
0.016°593%

0.370+0 008
u
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Recommended Soldering Conditions

Thefollowing conditions (seetablesbelow and next page) mustbe met when soldering uPD42S18160,
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

uPD4A2S18160GS, 4218160065 50-pin plastic TSOP (1) {400 mil)

Pegk temperature of package surface: 235 C oy lower. IR35-107-2
Reflow time: 30 seconds or less (210 'C or higher),
Number of reflow processes: MAX 2
Exposure limit 7 dayshote
(10 hours pre baking is regiiired at 125 'C afterwards)

Cantinns

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

<. After the first reflow process, do nol use water to remove residual flux
(water can be used in the second process).

Pedk 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 daysNete
(10 hours pre-baking is required at 125 'C afterwards)

Cautiong

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

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

Mole 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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uPDA2S1B160LE, 4218160LE: 42-pin plastic S804 (400 mi)

Pedk temperatire of package surface: 238 C or lower, IR35-207-2
Reflow time: 30 seconds or less (210 'C or  higher),
Number of reflow processes: MAX 2
Exposure limit: 7 daysNete
(20 hours pre-baking is required at 125 'C afterwards)

Cautiong

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

Peak temperature of package: 218 C or lower, VP15-207.2
Reflow time: 40 seconds or less (200 'C or higher).
Number of retiow processes. MAX. 2
Exposure limit: 7 daysNote
(20 hours pre-baking is reguired at 125 /G afterwards)

fauions

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).

Terminal temperature: 300 C or lowet,
Time: B secands or less (Per side of the package)

Moie 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”.

39



