DATA SHEET

NEC / MOS INTEGRATED CIRCUIT

uPD42S16165L, 4216165L

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

Description
The uPD42516165L, 42161650 are 1,048,576 words by 16 bits CMOS dynamic RAMs with aptional EDQ.
EDQ is a kind of the page mode and is useful for the read operation.
Besides, the uPD42516165L can execute CAS before RAS self refresh.
The uPD42516165L., 4216185L are packaged in 50-pin plastic TSOP (1) and 42-pin plastic SOJ.

Features

+ EDO (Hyper page mode)

* 1,048,576 words by 16 bits organization
s Single +3.3 V £0.3 V power supply

» Fast access and cycle time

Part number Power consumption Access time R/W cycle time EDO (Hyper page mode)
Active (MAX.} {MAX.) (MIN.) cycle time (MIN)
* uPD42516165L-A50, 4216165L-A50 432 mwW 50 ns 84 ns 20 ns
1uPD42S16165L-A60, 4216165L-AB0 396 mW 60 ns 104 ns 25 ns
(PD42516165L-A70, 4216165L-A70 360 mw ) 70 ns 124 ns 30 ns

+ The uPD42816165L can execute CAS before RAS seif refresh

7, Power consumption at standby
Part number | Retresh cycie Refresh
(MAX.)
uPD428161865L 4,096 cycles/128 ms | CAS before RAS seif refresh, 0.54 mW
CAS betore RAS refresh. {CMOS level input)
RAS only retresh, Hidden refresh
1PD4216165L 4,096 cycles/64 ms CAS before RAS refresh, 1.8 mw
RAS only refresh. (CMOS jevel input)
¢ Hidden refresh
Not all devices/types available in U.S.
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NEC 1PD42S16165L, 4216165L

* Qrdering Information

Access time
Part number ?MAX ) Package Fefresh
uPD42S16165L.G5-A50-7JF 50 ns 50-pin plastic TSOP (1) CAS before RAS self refresh
UPD42S16165LG5-AB0-7JF 60 ns (400 mil) CAS vefore RAS refresh
: RAS only refresh
(PD42S16165LG5-AT0-7JF 70 ns s ony
Hidden refresh
4PD42816165LLE-A50 50 ns 42-pin plastic SOJ
PD42S16165LLE-ABQ 60 ns (400 mil)
uPD42S16165LLE-AT0 70 ns
uPD4216165LG5-A50-74F 50 ns £0-pin plastic TSOP {I) CAS before RAS refresh
PD4216165LG5-AB0-7JF 50 ns (400 mil) RAS only refresh
Hidden refresh
1PD4216165LGS-A70-7JF 70 ns
1iPD4216165LLE-AS0 50 ns 42-pin plastic 804
1PD4216165LLE-ABD 60 ns (400 mil)
1PD4216165LLE-AT0 70 ns

Not all devices/types available in U.S.
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NEC uPD42516165L, 4216165L

Pin Configurations (Marking Side)

50-pin Plastic TSOP (I) (400 mil) 42-pin Plastic SOJ (400 mil)
Ver O—o 1 U 50 ——C GND Ve O——{ 1 O
11Ot Ol 2 49 fe=0 1016 101 O-wl 2
V02 C=-ml 3 48 [0 O15 102 0=l 3
1703 O=—l 4 47 |0 yO14 V03 Co=—el 4
04 =l 5 46 |0 VO13 04 Ol 5
Voo O——p & 45 |- <3 GND Vee 00— 6
105 Qw-wl 7 44 Jeeo Y012 VOS5 Q= 7
/0B Cre—el B 43 |=-=~0 Ot /0B O=-ad 8
07 el 8 42 |ee 1010 VO7 Deel 9 .
/08 Gl 10 S V08 Dw-ml 10 23
NC O] 11 5% 40 b NG NG O— 11 §§
§ g NG 0| 12 ég
23 WE ¢ 13 Cao
g é RAS O 14 ma
15 85 A1 15
w6 2% A10 16
1 - AD 17
18 Al 18
19 A2 19
20 A3 20
21 < AT 21 22 |——C GND
Al el 22 T AB
A2 Ol 23 - A5
A3 T 24 A4
Voo O—— 25 o GND
AQ to A1 . Address inputs
1/01 to 1/016 . Data Inputs/Qutputs
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
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Block Diagram

RAS Or-e- Lower o
SO  a— -——-————C
LCAS Crtmd T Byte OE
TEAS O Clock Generator : Control
WE O—» o e e
| N} Data
| Upper /] Output —_ i
t L] Byte o b} Buffer 1 o4 I ,
ontrot TN
* fol ! E(,LJ\ iltOT
Vie O e | A *I/B 0
~ CAS before ! E‘ o8
GND O—e BAS Gounter - :)ata Rl E {L.ower Byte)
N _ nput 1
™ - 4 o) Buffer |¥
b g
P &
1L o |w Memory
4 r g 18 Celt
-t N
N N | e a7 3 Array
[ [y Row [ z o
I Address  |——
b Butfer X0 to X 11 - |
i - 4,096 x 256 x 16 i
! i A Data
P Column o )] Output | "1
i $ 256 16 Buffer |
Ll Address | ) P S —— e | |
- Buffer  [Y01ov7| Al P 409
v ! Sense Amplifier 16 XV/U\ o
| I T NV yots
! Q 256 ? ] i {Upper Byte)
i L i i Data |
Lo mpu
Column Decoder Buffer |V
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Input/Output Pin Functions
The uPD42S16165L, 4216165L have input pins RAS, CASNete WE, GE, A0 to AT1 and input/output pins /01

to 1/0186.
Pin name Input/Output Function

RAS input HAS activates the sense arnplifier by latching a row address and selecting a

{Row address strobe) corrgspanding word line.
it refreshes memory cell array of one line selected by the row address.
it also selects the following function.

« CAS before RAS refresh

CAS CAS activates data input/output circuit by iatching column address and

{Column address strobe}) selecting a digit line connected with the sense amplifier.

A0 to A1t Address bus.

{Address inputs) input total 20-bit of address signal, upper 12-bit and lower 8-bit in sequence
{address multiplex method).
Therefore, one word is selected from 1,048,576-word by 16-bit memory cell
array.
in actual operation, latch row address by specilying row address and
activating RAS.
Then, switch the address bus to column address and activate CAS.
Each address is taken inlo the device when RAS and CAS are activated.
Therefore, the address input setup. Eiﬂxe {tass, tasc) and hold time (tran, toan)
are specifiad for the activation of RAS and CAS.

WE Write controf signal.

(Write enable) Write operation is executed by activating RAS, CAS and WE.

OE Read control signat. o _

{Output enabie) R@ operation can be executed by activating RAS, CAS and OFE
It WE is activated during read operation, OE is 1o be ineffective in the device.
Therefore, read operation cannot be executed.

1/O1 to YO16 Input/Output | 16-bit data bus.

{Data inputs/outputs)

1O1 to 17016 are used to input/output data

Note CAS means U—ng and LCAS.
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Hyper Page Mode (EDO)

The hyper page mode (EDO) is a kind of page mode with enhanced features. The two major features of the
hyper page mode (EDQ) are as follows.

1. Data output time is extended.
in the hyper page mode (EDO), the output data is held 1o the next CAS cycle's falling edge, instead of the rising
edge. For this reason, valid data output time in the hyper page mode (EDQ} is extended compared with the fast
page mode (= data extend function). in the fast page mode, the data output time becomes shorter as the CAS
cycle time becomes shorter. Therefore, in the hyper page mode (EDO), the timing margin in read cycle is larger
than that of the fast page mode even if the CAS cycle time becomes shorter.

2. The CAS cycle time in the hyper page mode (EDQ) is shorter than that in the fast page mode.
In the hyper page made (EDO), due to the data extend function, the CAS cycle time can be shorter than in the
fast page mode if the timing margin is the same.
Taking a device whose trac is 60 ns as an example, the CAS cycle time in the fast page mode is 25 ns while that
in the fast page mode is 40 ns.
in the hyper page mode (EDO), read (data out) and write {data in} cycles can be executed repeatedly during one
RAS cycle. The hyper page mode (EDOj ailows both read and write operations during one cycle.

The following shows a part of the hyper page mode (EDO) read cycle. Specifications to be ocbserved are described
in the next page.

Hyper Page Mode (EDO) Read Cycle

= Vin—
RAS Vi ! /

theg torn
B -

i
H
v ' i ,
o i p r
CAS , __ ‘ \ / ) \ %
i torc
Vit s
Address
Y o XX .
I
; o
e Y ! taa | ] e ]
foac bl Uldeg mﬂ«j terz,
: [
e Vi ! "
WE :‘ f f Z f / : , Z /
Vi — . ; ‘ l ‘ ! \ 2
[ " ; TCH i
toen L) |z b etz
BN Dt Q_‘fﬁi toe_, | Jergy
: i H i i
i ; | | ] ! !
— Vi : - L ‘; AN
N H i
OE Vie— \( i /_—)\ /b K / \
} | é touz |
o ; - = |
IR B R £ | AR i
L s
— j - 4 p 7 N NS -
Ile] Var "““""-“"t“l"g ------------- Data out A ><>§Data0utB -—--ﬁ(DatacutC -&Da\aoutc —-H-‘--Z-
Vo — \ 4 - , X Y
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Cautions when using the hyper page mode (EDQO)

1. CAS access should be used to operate tuec at the MIN. value.

2. To make I/Os to Hi-Z in read cycte, it is necessary to control BAS, CAS, WE, OE as follows. The effective
specification depends on the state of each signal.

U]

(2

Both RAS and CAS are inactive (at the end of read cycie)

WE: inactive, OE: active

torc is effective when RAS is inactivated before CAS is inactivated.

torr is effective when CAS is inactivated before BAS is inactivated.

The slower of torc and tors becomes effective.

Both RAS and CAS are active or either RAS or CAS is active (in read cycle)

WE, OE: inactive - toez is effective.

Both RAS and CAS are inactive or RAS is active and CAS is inactive (at the end of read cycle)
WE, OE: active and either trak or tror must be met - twez and twez are effective.

The faster of toez and twez becomes effective.

The faster of {1} and {2) becomes effective.

3. Inread cycle, the effective specification depends on the state of CAS signai when controlling data output
with the OF signatl.

Mm
@

CAS: inactive, OE: active - tcro is effective.

CAS, OE: active - tocu is effective.
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Electrical Specifications

» CAS means UCAS and LCAS,

« All voltages are referenced to GND.

 After power up (Vce 2 Vocpn), 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 e —0.5 t0 +4.6 Vv
Supply voltage Voo ~0.510 +4.6 v
Qutput current fo 20 mA
Power dissipation Pu 1 W
QOperating ambient temperature Ta Cto +70 G
Storage temperature Tag | ~55 to +125 C

Caution Exposing the device to stress above those listed in Absolute Maximum Ratings could cause
permanent damage. The device is not meant to be operated under conditions outside the limits
described inthe operational section of this specification. Exposure to Absolute Maximum Rating
conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Paramster Symbol Condition MIN. | TYP. MAX. Unit
Supply voltage Veeo 30 | 3.3 3.6 v
wHigh level input voltage Vi 2.0 Voo + 0.3 v
Low level input voltage Vi ~-0.3 +0.8 Vv
QOperating ambient temperature Ta o 0 | 70 C

Capacitance (Ta = 25 °C, f = 1 MHz)

Parameter Symbol Test condition MIN. i TYP. MAX. Unit

input capacitance G Address : 5 pF

Cie RAS, CAS, WE, OE

~1

Data input/output capacitance Cia O 7 eF
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DC Characteristics (Recommended operating conditions unless otherwise noted)

Parameter Symbol s Test condition E MIN, { MAX. | Unit ]E MNotes
QOperating current logs I RAS, TAS cycling trac = 50 ns | L 110 | mA } 1,2.3
| tee = the ams do = O 1 et i
; tag = treowm do = O A Wac = 60 ns | J 30 ‘
| R ¢
{ 1 | trac = 70 ns i 80
T i ——— 1
Standby | uPD42816165L ! locz 1 RAS, CAS 2 Vet la= 0 mA U0 mA ,
| i | i i
current | é | FAS. GAS = Vor ~ 02V, Jo= 0 mA a5 | ‘
L | AAS, O LN
Ep‘F’D4216165L l’ 1 RAS, CAS = Wwaas, fo = 0 mA ! 2.0 ] :
i H e { i
i | RAS, CAS = Voo ~ 0.2V, 1o = 0 mA » 05 |
— o] b . y i
RAS only refresh current { foo § RAS cycling, CAS 2 Vs miny trac = 50 ns l 110 mA " 2,3 4
; T T !
: ten = Boc e, o= O mA tanc = B0 NS : 90 |
? i
j thec = 70 05 | 80 ‘x ;
Operating current bt | RAS < Vi.max ., CAB cycling trac = 50 ns 120 T mA ;1, 2.5
{Hyper page mode (EDO}) i tare = teea s, o s O MA A S AR i
| H
— 5 - |
CAS before RAS I odess mA . 1.2
refresh current } t
! ;
1 | fnac = 70 ns { 80
o p— — pes 1 f
CAS before RAS trar + CAS before RAS refresh : Dtaas 2 300 ns {400 wA 1.2
! i H H
long refresh current tre = 31.3 us & ! |
(4,096 cycles/128 ms, RAS, CAS: \ | ‘ |
onty for the (PD42516165L) Voo - 0.2 V € Ve S Vi, I !
avIvi02Y | | |
h i f
Standby: | thes €1 s : E 500 | pA | 1,2
RAS, CAS 2 Voo~ 02 Y i ; ‘
Address. Ve or Vi : |
— ; 1
§
CAS bafore RAS foe 200 | pA 2
self refrash current trss = 5 ms ] }
(only for the pPD42S16165L) Voo - 0.2 ¥ € Vin 5 Vie e sj
OV Ve g2V i
i fo = 0 mA :
— | . S ‘} | !
Input leakage current bae | Vi=0lo38Y s | 45 oA ,
i All other pins ot under test = 0 V \ ! E
Output leakage current lor 2 Vo=01036Y [ -5 +5 A j
i Quiput is disabled (Hi-Z} I
N N i e f
High level output voltage [ Vox §lo=-2.6mA 2.4 v
Low level output voitage a\ Yo ’ fo=+2.0 mA ¢4 v é

Notes 1. lcot, locs

ca

3.

lecs and lccs depend on cycle rates (tre and tnrc).
2. Specified values are obtained with outputs unjoaded.

and CAS 2 Vin iy
lcos is measured assuning that all column address inputs are held at either high or low.
5. locs is measured assuming that all column address inputs are switched only once during each hyper
vage (EDO) cycle.

leet and lcea are measured assuming that address can be changed once or gss during RAS € Vi ax)
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* AC Characteristics (Recommended Operating Conditions uniess otherwise noted)
AC Characteristics Test Conditions

{1) input timing specification (2) Output timing specification

Vid iy =20V ------ Vor Ny = 2.0V -

Vi max) =08V VoL imax) =08 V----- -

(3) Output load condition

21,180 Q2

A

5
[}
|
- ‘“f
\VAVAV ~0‘~

o 2870 Q

}

Common to Read, Write, Read Modify Write Cycle

Parameter Symbol trac = 50 ns teac = B0 ns trac = 70 ns Unit | Notes
MIN. | MAX.| MIN. | MAX.| MIN. { MAX:
Read / Write cycle time tre 84 - 104 - 124 - ns
RAS precharge time e 30 -~ 40 - 50 - ns
CAS precharge time toen 8 - 10 -~ 10 - ns
RAS puise width tras 50 (10,600, 60 |10,000] 70 {10,000 ns 1
CAS pulse width toas 8 10,000 10 {10,000 12 10,000 ns
RAS hold time s f 10 | - 10 ] - ] 12 | - ine
CAS hold time tosn 38 - 40 - 50 - ins
BAS to CAS delay time oo | 11 | 37 L 14 | 45 | 14 | 52 lns i o2
BAS to column address delay time tRAr 9 25 12 30 12 35 ns 2
CAS to RAS precharge time tone 5 - 5 - 5 - ns | 3
Row address setup time tass 0 - 0 - 0 - ns
Row address hold time tRan 7 - 10 - 10 - ns
Column address setup time tase O - 0 - Q - ns
“(Eolumn address hold time tean 7 - 10 - 12 - ns |
OE lead time referenced to RAS toes ¢ - 4] - Q - ng
CAS to data setup time touz 0 - 0 - ) - ns
OE to data setup time torz 0 - 0 ~ 0 - ns
OE to data delay time 7 toso 10 - 13 - 15 - ns
Masked byte write hold time referenced to RAS LV - ¢ - o] - ns
L‘Transitéon time (rise and fali) tr 1 50 1 50> ‘ 1 50 ns -

Refresh time UPD42S161650 |  trer - 128 - 128 | - 128 | ms | 4

UPD4216165L - L ea | - |es | -~ | sa |ms
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Notes 1. In CAS before RAS refresh cycles, trasimax; is 100 us.
10 us < tras < 100 ps, RAS precharge time for CAS before RAS self refresh (trrs) is applied.
2. Forread cycles, access time is defined as follows:
input conditions Access time Access time from RAS
1540 € fRA0 i and teco S fAco max tRAC (A tRAT tax )y
fras > trao waxy and thoo € 1rRep max., tAn maxs tRAD + tas imaxa
taco > teoe Max) teac ax; tRCO + fCAC (Maxy
tRap max) and troo (wax ; are specified as reference points only ; they are not restrictive operating parameters.
They are used to determine which access time (trac, tas or tcac) is to be used for finding out when autput
data will be available. Therefore, the input conditions tran 2 trao (vax; and taco > taco max) will not cause
any operation problems.
3. tcar aany requirement is applied to RAS, CAS cycles.
4. This specitication is applied only to the yPD423161651.
Read Cycle
T
parameter ; Symbol trac = 50 ns taac = BO ns teac = 70 ns 1 Unit | Notes
MIN. [ MAX.] MIN. | MAX.| MiN. | MaAX.
Access time from RAS tras - 50 - 60 - 70 | ns |1
Access time from CAS toac - 15 - 17 - 18 ns | 1
Access time from column address s - 25 1 - 30 - 35 ns |1
Access time from OE toza - 13 ~ 15 - 18 ns ||
Column address lead time referenced to RAS tras 25 - 30 - 35 - ns
Aead command setup time trcs 0 - 0 - [} - ns
Read command hold time referenced to RAS tran o - Q9 - Q - ns 2
Read command hold time referenced to CAS trcH 0 - 0 - 0 - ns | 2
Output bufter turn-off detay time from OE toez 0 10 o 13 0 15 ns | 3
TAS hold time to OF teso 5 - 5 - | s - ins | 4
Notes 1. For read cycles, access time is defined as follows:
input conditions | Access time Access time from RAS
taan € tean (waxy and tecoe € troo max. tRAC max 1 tRaC (MAX )
{ra0 > tRan ivexs and tReo < taco maxs faa Max tran + tas imaaxs
tReD > IRCD (Max, toac ivax s treo + fcac iMax:
tran (uax,) and taco max) are specified as reference points only; they are not restrictive operating parameters.
They are used to determine which access time {trac, tas OF tcac) is to be used for finding out when output
data will be avaitable. Therefore, the input conditions trao 2 trap naax) and theo 2 treo max) will not cause
any operation problems.
2. Either tren anin or trrr aaing should be met in read cycles.
3. tomzmvax) defines the time when the output achieves the condition of Hi-Z and is not refererced to Vo or
Vo
4. WE: inactive (in read cycle)

inactive, OE: active - tcwo is effective.

CAS. OE: active - tocw is effective.
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Write Cycle
Parameter Symbol o =,50 e toc = 0 8 =700 Unit {Notes
MIN. | MAX.| MIN. I MAX.| MiN.| MAX.

WE hold time referenced to CAS twew 7 - 10 - 10 - ins |1
WE puise width twe 8 . 10 - 10 - ns 1
WE lead time referenced to RAS taw 16 - 10 - 12 - ns
WE lead time referenced to CAS tow. 8 10 - 12 -~ ns |
WE setup time fwes [¢] - 0 - o} - ns 2
OE hold time I 0 - 0 - o - 1 ops
Data-in setup time ? tos 0 - 0 - G - ns 3
Data-in hold time ton 7 - ~1—C:’I—M:_T 10 - ns 3

Notes 1. tweowns is applied to late write cycles or read modify write cycles. In early write cycles. twen oy should
be met.
2. i twes > twes iy, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle,
3. tos . and ton vy 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 = B0 ns taac = B0 ns trac = 70 ns
Parameter Symbol T Unit | Notes
MIN. | MAX.D MIN. | MAX MIN. | MAX.
Read modify write cycie time tawe 107 - 133 - 157 - ns
P —— I
RAS to WE delay time tree | B4 - 77 - a9 - ns 1
CAS to WE delay time fewe | 27 - 32 - a7 - oms |
Column address to WE delay time tawn 39 - 47 - 54 - x ns 1

Note 1. [ftwes > twes iy, the cycle is an eariy write cycle and the data out will remain Hi-Z through the entire cycle.
1f tRwo = tRw vy, town 2 towp i, tawd 2 tawo cuny and torpwo 2 topwo (ainy, 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.

398



NEC

1PD42S16165L, 4216165L

Hyper Page Mode (EDO)

Parameter Symbol trac = 50 ns taac = 80 ns traz = 70 ns Unit | Notes
MIN. | MAX.] MIN. | MAX.| MIN. | MAX.
Read / Write cycle time tps 20 - 25 - 30 - ns 1
RAS pulse width tRasP 50 125000 60 (125000 70 [125000! ns 7
CAS pulse width thoas 8 10,000; 10 {10,000 12 {10,000 ns
CAS precharge time ter 8 - 10 - 10 - ns
Access time from CAS precharge tace - 30 - 35 - 40 | ns
GAS precharge to WE delay time toewn 41 - 52 - 59 - ns | 2
RAS hold time from CAS precharge tance 30 - 35 - 40 - ns
Read modify write cycie time tHpRwe 652 - 66 - 75 - ns
Data output hold time tonc 5 - 5 - 5 ) - ns
OE to TAS hold time tocw 5 - 5 - 5 - ns | 3
OE precharge time tose 5 - 5 - 5 - ns
Output buffer turn-off delay from WE twez 0 10 0 13 0 15 | ns | 45
WE pulse width D otwer 7 - 10 - {10 - ons B
Output bufler turn-off delay from RAS tora 0 10 [ 13 ‘ a 15 ns 45
Output buffer turn-off delay from CAS torc 0 10 0 13 0 15 | ns | 45
Notes 1. tmpc (wing is applied to CAS access.

2. If twes 2 twes iy, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycie. i thwo 2 tawb (v, towD 2 tow gy, Tawd 2 tawn paing and tepwp 2 topwn iy, 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.

3. WE: inactive (in read cycle)

CAS: inactive, OE: active - tero is effective.
CAS, OE: active - tocn is effective.

4. torc maax, torrs vaxs and twez imax) define the time when the cutput achieves the conditions of Hi-Z and is
not referenced to Von or Vo,

5. Tomake /Os o Hi-Z in read cycle, it is necessary to control RAS, CAS, WE, OE as follows, The effective

specification depends on state of each signal.

{1} Both RAS and CAS are inactive (at the end of the read cycle)
WE: inactive, OE: active
torc is effective when RAS is inactivated betore CAS is inactivated.
torr is effective when CAS is inactivated before BAS is inactivated.
The stower of torc and torr becomes effective.

(2) Both RAS and CAS are active or either RAS or CAS is active (in read cycle

WE, OE: inactive - toez is effective.
Both RAS and CAS are inactive or RAS is active and CAS is inactive (at the end of read cycle)
WE, OE: active and either tasw or tacH must be met - twez and twez are effective.

The faster of toez and twez becomes effective.
The faster of (1) and (2) becomes effective.
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Refresh Cycle

Parameter Symbotl e =50 1o e =601 =70 08 Unit | Notes
MIN. | MAX.] MIN. | MAX.] MIN. | MAX.
CAS setup time tosn 5 - 5 - 5 -~ ns
CAS hotd time (CAS before RAS refresh) tonm 10 - 10 - 10 - ns
RAS precharge GAS hold time tape 5 - 5 - 5 - ns
RAS puise width (CAS before BAS self refrash) {rass 100 - 100 - 100 - us 1
RAS precharge time (CAS before RAS self refresh) taps 30 - 1110 - 130 - ns | 1
CAS hold time (CAS betore RAS self refresh) tous -50 - -50 - -50 - ng | 1
WE hoid time torn 15 - 15 - 15 - ns

Note 1. This specification is applied only to the uPD42816165L.
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Read Cycle
—— V-
RAS Vio
UCAS Vi
LCAS Vu-
Vis-
Address Vi
e Ve
WE ViL-
G Win-
Vi
U0 Vou-
Lo Vo

trc
e
o tosws
treo o tRsH
N P _feas
y‘f\\x i
i RAL ;
S i
tasc

Lo

J77ITITT777

tock
e

JANARVLVRRRRRRRNRR

401



NEC 4PD42S16165L, 4216165L

Upper Byte Read Cycle

Vit

RAS Vi

R Visi
UCAS v

S Vi
LCAS Vi
Vi

Address Vi

« & ZZZIIIIITIL

—T

[ e

R FALTINIARARRIRAAARR R

Von

U 1o SRR PP EL PP -

Remark | VO: Hi-Z

402



NEC 1PD42516165L, 4216165L

Lower Byte Read Cycle

v ' Y‘
ﬂAS Ca - 1 /
Vi 4 \
\:& b
1 5 i ! tran,
e : e
UCAs ‘

¥
(/

N XZXXXXX SR SO OO OOOAe cor e
L / 71771 / | N el \—ZZZ
e v \\\\\\\ \\\\\\\\\\\\\\ /‘*"KW

e Hi.? e e gy, \ Hi-z
) :j,j““‘ -------------------------------------- < 8 >§ Data out >~ ---------

Remark U /O: Hi-Z
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Early Write Cycle

\ G s : toen

| KCRE ) 5
[Pdiiet) 25 e S PR L

“f e e e S .
e N, T {
REs N )V y
, Y . \

UBAS v " N\t 7
[EAS Vi / \\ z/

pCHE

s | i
o XRRK_ o XRK_== XXO0000QRRCOOOON)

P

NN\ N/7///// /1111l

o ok
P L

U0 Ve ' 3
Lo v | Data in

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

. e -
‘ : . tras - trRe
ETCIN —_—"’1;\( ;1 T
= CR—— R
Vi [,. E . toas i ‘
UGAS v Fa AN i \
y P
RS - ! \
I |
2 Iy
Address " Row ‘A"A’A’A”A‘A’""“’A’A’A‘

X e
[

‘!

T [T I TTTTTIT777

oo 3 YXRKXCRND)

Remark OE, L I/O: Don’t care

OOOOOOOOOOINKIXXX

405



NEC 1PD42S16165L, 4216165L

Lower Byte Early Write Cycle

— Vi X
RAS Vi X

teae 1 tapn
i el i ]

,
= _*&k?

[
I

UCAS

LCAS

S
~

o - RO XD = CRRRRDDRRTTIR
% v SN\ 7777777777

e ] T e

v XXX e XXX KKK KKK KXXKR

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

Lo
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Late Write Cycle

““““ Vin ——W\ ‘ Y
RAS Ve Y / \
i

toae | trce task | top
[Clalr I . 4 — ... PO S [P 5

LCAg W

|
N
AP
!

}:.‘\v
.

Address ?:

< <
X
9
£

asA | tasd tasc) | toa
e e o aues) e

KXRX R RXRXRIRER)

towt

A

£

s

- IITIITTITT N\ T TTTTTITT7

< <

WE

o W

é

JRNARARURARRRRRRRARVRAAR

: 05 |
R [ -y D L

e VG S CRXRORHKRX

U vo
LG

< L
7T
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Upper Byte Late Write Cycle

s e
oy .
RAS .\,: \
I
G

UCAS

LCAS

Address :‘

<<
b}
<
H
%
o)
=1 i
g Pl
1 S X T [
| [
¢ o
: i
o
-‘ = E
£ & |2
i o
| o
I A
i Lo
i ol
I o
o
i i H i
g
o
i ]
T =
5
¥4

s |
-

WE

- TITTITITT

< <

Dt

-

///////// AN NN

Wosey s -
L
L

; |
. - Hi-Z 3
U I/‘O :;:j m ------------------ W Data !n W

Remark L /G Don't care

OE

< <

N
|
i
i
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Lower Byte Late Write Cycle

N O - /7 —
et ST MMXW

w v T \:‘ » /}}/////////////////
= v JZI771I1T] \\\\\\\\\\\\\\\\\\\\\\

Vs Hi-Z SN _ 3
LIWO o AAA et X Data in y,

Remark U I/O: Don't care

409



NEC

1PD42S16165L, 4216165L

Read Modify Write Cycle

. s
e e
/——_S—
.
tos

SR “ f CAS
LCAE Ve / AN

<

tas ; [ tomn
’ [ :
Vi | | L | L

[J—

tol

SR LRAARARRNRY

oM
-

we X [11T1TTTTS
i e SOEA
o= U \\\\\;\\\\\E\\\\ ./
R et FN | )
8 D R R
oZ,
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Upper Byte Read Modify Write Cycle

RAS

UCAS

Address

WE

U0

U Io

Vi
Vi

Vi
Vi

trwe
e S A S e e e e .
trag taw i
\ \
S L tese e e e o
foar troo IRsH i foen
PR el e e e fLwe SR
7 \X e o Y
icre | S hwen
[k LR
trar P
A > :
Aasm | tRan Fotasc toan C
ek Iy P, DR R [
’ i i { ’ i i
! ) ) /
X Row Co!
S : R SRR, -
. ek .
- ol s
\

iy |

toEa
B

T

: tos-
[

ATRAVAAARVARWYY

[T

b

tose

>t

o |
i 1

EEEALIINIIN

o

:~ fing 5'1‘
----- e o XXX XRRRRRRL:

tors
R

Remark In this cycie, the input data to Lower /O is ineffective. The data out of that remains Hi-Z.
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Lower Byte Read Modify Write Cycle

P Vin k ; b ’k
RAS Vi j \ / ’
tome Lt
e ey
,,,,,, v e -+ -
UCAS v f ! %
| I
L4 L - OSSO .S S R SV, ... B
e y 1 j ] e e N — ~:
LCAS v /o \\ / / \
; trap . ‘ :

RRXXXXXO000ER)

as

ey h
Vin- . )
Wi & } .

XX

w v IO N I
=t RLITITTRTIRIID ﬂ /7 SIRTRTIITNS
o % TRRRRRR e e (Y e X XRURRNKRNRR

Remark In this cycle, the input data to Upper /O is ineffective. The data out of that remains Hi-Z.
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Hyper Page Mode (EDO) Read Cycle

e Wi
RAS Vi -
UCAS Vi~
LCAS Vi~
‘'

Address Vi -
. M-

WE vy

M \\\\;\X\\

toug 1 e

Uio  Von- Hi-Z

LYo er """""""""""""""" X ¥--< i Data out }{X Data out ;}

Remark In the hyper page mode (EDO), read. write and read modify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle.

413



NEC

uPD42S16165L, 4216165L

Hyper Page Mode (EDO) Byte Read Cycle

Vor

o Vi

Vo

Lo Vor-

Remarks 1.

414

Y frage = tre :
_....-—_.\‘ tance (———t
A 4
tesn theg tasH
’tC“P taco trcas froas tern
Y 4
_/ \ / \ / A
A — oo 2
teme! ] | t
> el trcas i e F tuan
i i - " | A
tRar i
tasnl Htran tasc toaH
] L R o B .
P | v X
Row ><>§ Col
i 2
tacs
7777717
; tocH
; toea
toz
P
i*““ trac
taa
teac fone
2 -] e Clemr
iz
L0
Hi-Z AN Y 7 y
---------------------------- Data out --———--———-----—-“—0 Data out .-
N ! s 7
‘ tomc
D

in the hyper page mode (EDO), read, write and read modify write cycles are availabie for each of
the consecutive CAS cycles within the same RAS cycle.

This cycle can be used to control gither UCAS or LCAS only. Or, it can be used to control UCAS
or LCAS simultaneously, or at random.
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Hyper Page Mode (EDO) Read Cycle (VV_E Control)

trase

RS W
GRS V-
icAs V-
Address "
WE

s % TIUTRIRTRN -

T N

i

b
3%

e i ]

uvo Vou- L Hi-Z ...
L0 VMo~

Remark In the hyper page mode (EDQ), read, write and read modify write cycles are avaitable for each of the

consecutive CAS cycles within the same RAS cycle.
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Hyper Page Mode (EDO) Read Cycle (EE Control)

frase ter
- —
S —\ tarce i
RAS Vie- X y /
: — tcsH ; e . trsH
tcapi {reo thoas I tep tHeas top tHCAS i toen
N D 3 ,
UCAS V- ! h X
LCAS Vi~ j \\ A N /N 7/ AN
P tap traL fore
b o {lase] | o esg| | o ool | town o
Vin— NAL Y Y y b
Address V:: ) Row g ColA Col.B < Col.C
‘ A N W . A K A
taac
™ {aa ..[ L____“V_Q_AQ_A l* ] ﬁcu
tacs toas ' teac | { 4
- toes et AR
J— _ 7 fcac \ i j
WE \\27’{!{{{7 u: j\—
) ici(i toc toro
e focu ‘”’“[‘" tace tacr
i toes toee | toep toee focw toro
]4»'.“» o
of v WY SN H i SN
Vi~ \ i | X / K
i | toga Toma
toz ) i toiz foiz !
| ez 3 E)E, toz ! ! toez g loez ’ toez
! i
U IO Von- Hi-Z 4 p! 4 4 3 AL N -7
LYO Vo ~7TTTTTrmmmmmmmensssesses (Data out A;>'"" ‘Data out B~~~ (Data out B;>" tData out Cj} ------

Remark In the hyper page mode (EDQ), read, write and read modify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle,

416



NEC uPD42516165L, 4216165L

Hyper Page Mode (EDO) Early Write Cycle

: trase tue
B i —S A il il i o e
ra Vi | . frece
RAS e N I _
i test . e | trsH '
e S . N ) e v
tore | trco , Ycas theas e tHoas ) ; toen
e e AL i e I
UCAS Vi J O\ | Y
LCAS Vi~ I ‘
! | a1 J
‘ Irap T »!
"’W ; 1 H [
tas ‘tr ase) i s thsc | toar Tiase | .
e 'E,‘}f,z AP a A e tow
Vs
Address Vi XX Row m
i |
v ‘;"ff»; - twek . I o NeH
we " [ ‘
Vi u \
T N ]
Jgf;‘ - :.DL'» ;- tos . ’JU: P a—

UKa Ve 4 WL } - -
LIO V- | Datain ; Data in

Aemarks 1. OE: Don’t care

2. inthe hyper page mo mode (EDQ}, read, write and read modify write cycles are availabie for each of
the consecutive CAS cycles within the same RAS cycle.
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Hyper Page Mode (EDO) Byte Early Write Cycle

- _ _ trase
o G —
RAS Vi
feen
e Vi
UCAS Vi \
! tph

. ;

LCAS )" ; \

asn) (Ta ! s - st o s e T

o5
twes ek | twes twen Wes g
[Bbhdaisg e [l € I A

RV
WEVZT» \;::\;;\

. tes ton tos ! tom
LA - : ]
i~ Vi ; , \
Vit 3 \

Remarks 1. OE: Don't care
2. inthe hyper page mode (EDQ), read, write and read modify write cycles are available for each of
the consecutive CAS cycles within the same RAS cycle.

~<«>i<~

N

or LCAS simultaneously. or at random.
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Hyper Page Mode (EDQ} Late Write Cycle

RAS

UCAS

LCAS

Address

WE

OE

uio
LI

Remark

Vi

Vit
Vi

Vi

Vi

Vi

Vin-
V.-

Vi

thase

l QCL‘

tsos | Twe
>

e

1,

s tvu . taes !
[ R s

T NS N

¢ Hoes
]

Htoen
-

\_LZZIITTTTT

v

rs 3 b«

i

igcr t

HxZ

o3

AN

o XXXXKKXRXX

In the hyper page mode (EDQO), read, write and read modity write cycles are avaitable for each of the

consecutive CAS cycles within the same RAS cycle.
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Hyper Page Mode (EDC) Byte Late Write Cycle

— S thase _— RE
|-

SV | 4 !
RAS " i /( \
. ; |

togit ; S 1< IO - S B
taco troas | L tnoas I
R
e Ve g + + o o
Ve Mg ‘(\\_\ i X /7 X
b K N | 1 \ L _
! : | [ i
o i L
i i o ¢ e | :
w fii-il : l tet . ,).’fgﬂ‘:'_,.,g ;‘,X‘:ﬁ.“ | [T 5
s Vi - :biL ]
LCAS ' (N
w /]
’ lﬁ 40 :
P SR
Lxsa tm\» i‘iﬁ

Address " X>( Row j’z(){
Vie- L

T

o tmes
T S

e \J NI

I
|
: torn i tosu
N B |
. [ i L |
e Vi 4 ™ T . i -
= [L]]] 1 N ’; \\\\K\\ WA
| o
KL tov o { foeo.  tos : E tom
ﬁ «—) ] et
Vies A S \
1/ --- in |
uve Vi \ Datain_
Vit ‘ i - ,"

Remarks 1. In the hyper page mode (EDO). 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 simultaneousty, or at random.
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Hyper Page Mode (EDO) Read Modity Write Cycle

RAS

Vin-

Address Vi

|t dow] tawp

g, tecgl L [towo |
!

" v T 4
WE Vo {

= ¥ TERIRR

ez i

U0 Vo
LIO Vou-

UKo Vi
LIVO V-

Remark In the hyper page mode (EDO), 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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Hyper Page Mode {EDO) Byte Read Modify Write Cycle

RAS

UCAS

Address

OE

U0

LG

ulio

L O

Wi

Vi
Vi

e

Vir
V-

Vi

Von
Vou

Ve
Vou

Vi
Vi

Vir

taase bﬂa

Ihpswc

e
Lo

s : e trioas

tep twm .

_.__t!*f:'?..,: SN L S

toewio Tows
SO = S R
LI s S

Lt b

s
g

................................ ..<><zxz> (R

Remarks 1. In the hyper page mode (EDQ), read, write and read modify write cycles are available for each of

422

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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Hyper Page Mode (EDO) Read and Write Cycle

RAS

UCAS
LChS

Address

U o
L0

uyo
L VO

Vit~
Vi

Vi

V-

Vi

Vi
V.-

V-

trase

u‘ CAC’i

N (F'A» e _’ [

/ \\\\\\\\\\\\\

tﬁ 2
-

Remark In the hyper page made (EDQ), 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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CAS Before RAS Self Refresh Cycle (Only for the ,PD42516165L)

AAAAAAA tose
e

UCAS Vo T\
LCAS Vi~ ‘

thass

|

—— Vi i
RAS Vie— : *

Remark Address, WE, OE: Don't care L VO, U VQ: 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

leng

(1)

(2)

)]

424

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

Normal Combined Use of CAS Before RAS Seif Refresh and Burst CAS Before RAS Long Refresh
When CAS before RAS self refresh and burst CAS before AAS long refresh are used in combination, please
perform CAS before RAS refresh 4,096 times within a 64 ms interval just before and after setting CAS before
RAS self refresh.

Normal Combined Use of CAS Before RAS Self Refresh and Long RAS Only Refresh
When CAS before RAS self refresh and RAS only refresh are used in combination, please perform RAS only
refresh 4,096 times within a 64 ms interval just before and after setting CAS before RAS self refresh.

If trass i,y is not satisfied at the beginning of CAS before RAS self refresh cycles (tras < 100 us), CAS before
RAS refresh cycles will be executed one time.

If 10 ps < tras < 100 us, RAS precharge time for CAS before RAS self refresh (tars) is applied.

And refresh cycles (4,096/128 ms) should be met.

For details, please refer 1o How to use DRAM User's Manual.

1PD42S16165L, 4216165L
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CAS Before RAS Refresh Cycle

e

RV -

RAS Vi (:
toep; -

DRSS P SN A jm > L s
i N ! | : ;
[CAS v b / :\\; / \ /z \*

Remark Address, WE. OE: Dan'tcare L UO U VO: Hi-Z

RAS Only Refresh Cycle

RAS

L PR
UCAS Vin 0 3 /
LCAS Vu 5

' tasn |0 taam
tasp | . fmav e e A

DA PR |

th {
Address x ! XXXX Row
i X

Remark WE, OF: Dontcare L /O, U 1/0O: Hi-Z

J
i

o XXX
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Hidden Refresh Cycle {(Read)

the thc

DR - e e

Ey trac tRE ! taes

| I B ] 144_“»} e e D
o A e Vi"‘, ¥ . !
RAS Vi 1\: m

| [

1 ¢ i

! :

‘ t=ap tasn 1cnm

UQ?{S Vip

LCAS Vi

Address x

TwkA

Vin-

WE v

OE Vi

Lo,

ERARRANY

i

=
e

U KO Vo
LIO Voo

Data out
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Hidden Refresh Cycle (Write)

RAS

UCAS

{ohpe facn
2

Vi /
LCAS V:

Addrass

WE

[Sh%e}
L0

t

N

< <<

- TIIY

. RAL
« - -
iasn ) 1 taas tase o
[ S P R P
: i

I

tos [
- R
Vi

Remark OE: Don't care
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Package Drawings

50PIN PLASTIC TSOP(II) (400 mii)

50 26
AARHAHAARAAAA | HAHABAHABAAER

[

detail of lead end

‘ T
o i e e e B w

HEHEHEHEHHE | HHHEHHHHHEEH:
1 A 25

et e e -

S U |

e e R |

JURVE S

NOTE

{ITEM MILLIMETERS INCHES
21.17 MAX.  0.834 MAX.
__ 0.040MAX.
__GB(TP)  0031(TP)

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

0327938 0.013:0.003
8 . 000420002

o048 MAX.

) ) T angt0.009
J 0.8£0.2 0.031:8-998

« 014578822 000620 001

- S
L 0.520.1 0.020+2-004

850G5-80-7JF4
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42 PIN PLASTIC SOJ {400 mil)

L 42 , 20
Anisinininisiniainlsinisiniaininisinlnlinls] -y ]
|
\‘
- - . - - o
i I
7 LJLJLILJLJLJULJL]LULJL!LJLJLJLJLJLILI}?.TL,'

NOTE ITEM  MILLIMETERS
Each lead centeriine is located within 0.12 P o
mm (0.005 inch) of its true position {T.P) at B . 27589
maximum material condition I 10.16

D 111820 2

E 1.08£0.15

F 074

G :' 73.51:07‘2

H . 2545202

- 08 MIN

K 1.274TP)

M 0402010

N 0.12 "

e 942070

Q 010

T RO0S85

 P42LE-400A
INCHES

N AT (08
1 ,085_c 4

0.400

0.440+0.008
0.043' 5388

0.029

OJSBtDOCB 7
O:i‘OO:’:O.DOH ’
(340;3"1 MHIN.
OJQZV

0.050 (TP

i

0.016° 318

0.005
0.370+0.008
0.004
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Recommended Soldering Conditions

The following conditions {see tables below and next page) must be met for soldering conditions of the
1PD42S161651., 4216165L.
For more details, refer to our document “SEMICONDUCTOR DEVICE MOUNTING TECHNOLOGY MANUAL”

{C10535E]}.

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

1PD42516165LG5-7JF, 4216165LG5-7JF: 50-pin plastic TSOP (il) (400 mil)

Soldering process

Soldering conditions

Symbot

Infrared ray retiow

Peak temperatuse of package surface: 235 °C or lower,
Reflow time: 30 seconds or less {210 “C or higher),
Number of reflow processes: MAX. 3
Exposure limit: 7 dayshote
{10 hours pre-baking is required at 125 °C afterwards)

1R35-107-3

VPS

Peak temperature of package: 215 °C or lower,
Reflow time: 40 seconds or less (200 °C or higher),
Number of reflow processes: MAX. 3
Exposure imit: 7 daysNote
(10 hours pre-baking is required at 125 “C afterwards)

i

VP15-107-3

Partial heating method

’ Terminal temperatura: 300 °C or lower,
Time: 3 seconds or lower (Per side of the package).

Note Exposure limit before soidering 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

method™.
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1PD42816165LLE, 4216165LLE: 42-pin plastic SOJ (400 mil)

Soldering process Soldering conditions Symbol

Infrared ray reflow Peak temperature of package surface: 235 °C or lower, 1R35-207-3
Reflow time: 30 seconds or Isss (210 °C or higher),
Number of reflow processes: MAX. 3
Exposure limit: 7 daysNote
(20 hours pre-baking is required at 125 °C afterwards)

VPS Peak temperature of package: 215 “C or lower, VIP15-207-3
Reflow time: 40 seconds or iess (200 °C or higher),
Number of reflow processes: MAX. 3
Exposure limit: 7 daysNote
(20 hours pre-baking is required at 125 °C afterwards)

Partial heating method Terminal temperature: 300 °C or lower, -
Time: 3 seconds or iess {Per side of the package).

Note Exposure limit before soldering after dry-pack package is opened.
Storage conditions: 25 °C and relative humidity at 65 % or less.

Caution Do not apply more than one soldering method at any one time, except for “Partial heating
method”.
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