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MOS INTEGRATED CIRCUIT

xPD42S16800L,42S17800L

16 M BIT DYNAMIC RAM
(3.3V FAST PAGE MODE)

PRELIMINARY

DESCRIPTION
The NEC 4 PD42S16800L and x«PD42S17800L are 2 097 152 words by 8 bits dynamic CMOS RAM
vith optional fast page mode. CMOS sense amplifier, peripheral circuits and 1 transistor
memory cell technique realize high speed_a_gcess,cycle time and low power dissipation. .
Refresh is accomplished by performing RAS only refresh cycles hidden refresh cycles, CAS
before RAS refresh cycles,CAS before RAS self refresh cycles or normal read or write cycles
on the 4096 address combinations of A0 to All(for uPD42S16800L) or 2048 address combinations I
of A0 to A10(for g PD42517800L) during a 256 ms period.
The pPD42S16800L and pPD42S17800L are packaged in 28-pin plastic SOJ and 28-pin plastie
Z1P and 28-pin plastic TSOQP.

FEATURES

@ 2 097 152 vords by 8 bits organization
@ { performance ranges

DEVICE ACCESS TIME | R/W CYCLE | PAGE MODE CYCLE | _ LO¥ pover dissipation
(MAX. ) (MIN.) (MIN.) Active(MAX.) Standby

12 PDA2S16800L-A60 288 ¥
L PDA2SIT800L-AG0 | O S 110 ns 40 ns 360 m¥
£ PD42316800L-AT0 70 130 5 252 w¥ 0.3 aW (MAX.)
1 PD42S17800L-AT0 s s ns 324 oW | (CMOS level)
12 PDA2S16800L-A80 216 ¥
2 PD42S17800L-A80 | 0 " 150 ns 30 ns 288 ¥

@ Single +3.3V+0. 3V power supply
@ On-chip substrate bias generator
@ Multiplexed address inputs

DEVICE Row Address Column Address Refresh cycle
1 PD42516800L A0 to All A to AB 4096 cycles/256 ms
22 PD42517800L A0 to AlD A0 to A9 2048 cycles/256 ms

@ YNon latched 1/0, TTL-compatible

@ Read-modify-write, Fast Page Mode capability

@ RAS only refresh, hidden refresh and CAS before RAS internal address refresh
@ CAS before RAS self refresh
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xPD42S16800L,42517800L

ORDERING INFORMATION

QUALITY GRADE

1 PD42S17800LG5-A80-7KD

PART NUMBER ACCESS TIME (MAX.) PACKAGE
1 PD42S16800LLE-AGO
1 PD42517800LLE-A60 60ns
1 PD42516800LLE-ATO . .
12 PD42517800LLE-AT0 T0ns 28-pin Plastic SOJ
1 PD42S16800LLE~-A80
1 PD42517800LLE-A80 80ns
1 PD42S16800LV-A60 60ns
1 PD42817800LV-A60
42 PD42516800LV-AT0 Tons 28-pin Plastic ZIP
# PD4ZS17800LV-AT0 (under development)
1 PD42S16800LV-A80
80ns
¢ PD42S17800LV-A80
1 PD42516800LG5-A60-1JD sons
1t PD42517800LG5-A60-71D
1 PD42S16800LG5-A70-7JD T0ns
4 PD42517800LG5-A70-7JD 28-pin Plastic TSOP
| £ PD42516800LG5-A80-7JD 80ns
1t PD42517800LG5-A80-7JD
2 PD42S16800LGS-A60-TKD 80ns
4 PDA2517800LG5-A60-TKD
jﬁig:iiiggggtg::i;g_;ig T0ns 28-pin Plastic TSOP (Reverse bent)
12 PD42S16800LG5-A80-TKD
80ns

STANDARD

Please refer to “Quality grade on NEC Semiconductor Devices” (Document number 1E[-1208)
published.-by NEC Corporation to know the specification of quality grade on the devices and
its recommended applications.
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PIN CONFIGURATION (Marking Side)

A0 to A10(All) : Address Inputs
1/01 to 1/08 : Data Inputs/Outputs

RAS : Row Address Strobe
CAS : Column Address Strobe
¥E : Write Enable

0 : Output Enable

Vee : Supply Voltage

GND : Ground

NC : No Connection

28-pin Plastic SOJ (400 mil)

Vee 010 28 —0 GND Vee 11O 28 —0 GND
/01 o—2 S 21— 1/08 1/01 o2 x 210 1/08
/00 o3 ~ w0 1/07 1/02 o—13 ~ B0 17
1/03 o—4 ® 50 1/06 1/08 o4 ¥ 250 /06
1/04 o—As S up—o 1/08 1/04 0—5 T o 1/08
WE o—1s “ 23 F—0 CAS ¥E o—5 i B—o s
RAS o—1 - 22— 0E RAS o—4 1 ~  22p]—0 (E
ALl o—18 = 10 A9 NC o—18 ~ Ul A
ALD O—3g *  0F—© A8 AL0 O— 9 ® WO A8
a0 o—f{10 1o 0 o—f10 T 1o a1
AL =1l  ~  18f—0 4 AL o—{11 _  18f—0 4
A2 o—{12 =~ 1T[—0 A5 A2 o—{12 = 110 45
A3 o—{13 = 16O AL A3 0—{13 =  1§f—o0 M
Vee O— 14 150 GND Voo O— 14 15 0 GND
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28-pin Plastic TSOP (400 mil)

Vee
1/01
1/02
1/03
1/04

RAS
All
AL0
A0
Al
A2
A3

VCC

Vee
1/01
1/02
1/03
1/04

RAS
NC
ALD
A0
Al
A2
A3

VCC

[ e

W OO =3 Oy N W= W N

— e - =
e G DN e O

C

arL—Ss9700881852radn»

28
27
26
25
24
28
22
21
20
19
18
17
16
1§

> 00 =3 O n B O DD

b = bt s
B DN e O

C

(rL—5917008L182vQ4"”

28
21
26
29
24
28
22
21
20
19
18
17
16
15

CND
1/08
1/01
1/06
1/05
CAS
0E
A9
A8
AT
A6
AS
A4
GND

GND
1/08
1/07
1/06
1/05
CAS
0E
A9
A8
AT
Ab
AS
M
GND

GND
1/08
1/01
1/08
1/05
CAS
0F
A9
A8
AT
Ag
AS
M
CND

GND
1/08
1/07
1/06
1/05
CAS
0E
A9
A8
AT
Ab
A5
A4
GND

Reverse bent

28
21
26
25
24
23
22
21
20
19
18
11
16
15

CYL—59T00891S20rqdr

O

W OO =3 O N = D DD =

b . s
W N - O

Reverse bent

28
21
26
28
24
23
22
21
20
19
18
17
16
15

gyL—s951008L152¢v0Q4d47

@)

[SUT
_— O W OO wd O N e O N e

— - —
B 03 B

Vee

1/01
1/02
1/03
1/04

RAS
All
Al0
A0
Al
A2
A3
Vee

Vee

1/01
1/02
1/03
1/04

RAS
NC
A1D
40
Al
A2
A3

Vec



B Lu27525 00u2227? 72T EMNECE

xPD42S16800L,42S517800L

28-pin Plastic ZIP {475 mil)

OF o— 1 \ 0E o— 1§ \
CAS 0—— 2 CAS o— 2
1/05 0<—> 3 1/05 0 3
1/06 o— 4 1/06 0—3 4
1/01 o— § 1/07 0—> §
1/08 O<— 6 1/08 o«<— 6
GND o— 7 GNp o— 17
Vee &— 8 Voc O—1 8
1/01 0« g 1/01 o— 3§
1/02 0= 10 fv 102010 X
/03— /03— *
/04 o— 12 _ /04 o—12
VEo—]13 o FEo—413
RASOo—— 14 v RAS 0—1 14 v
All o—- 15~ Noo—115
Ao o—i1s 7 a0 o—16
po—1r A0o—171
Alo—18 o AlO—3 18 o
A2o—1g = p2o—s{13 =
A3o—f20 = Ago—20 <
ch o0—- 21 VCc O— 21
GND 0—— 22 GND O0— 22
A4 0— 23 A4 o— 23
A5 0—f 24 A5 o—f 24
A6 0— 25 A6 0— 25
A7 o—{ 26 A7 o—{ 26
A8 o—| 27 A8 o—>{ 27
A9 0—> 28 A9 o—1 28
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ELECTRICAL SPECIFICATIONS
ABSOLUTE MAXIMUM RATINGS*

PARAMETER SYMBOL TEST CONDITION RATING UNIT
Voltage on Any Pin Relative to GND Vo -0.5 to +4.6 v
Short Circuit Qutput Current Io 20 mA
Power Dissipation Po 1 w
Operating Temperature Topt 0 to 70 C
Storage Temperature Tete =55 to +125 °C

*COMMENT : 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 sections of this specification. Exposure to Absolute Maximum Rating conditions for
extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS NOTES:1,2

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Supply Voltage Vec 3.0 3.3 3.6 \'
High Level Input Yoltage Vin 2.0 VeetD. 3 \Y
Low Level Input Voltage Vio -0.3 0.8 v
Ambient Temperature Ta 0 ([ ‘C

CAPACITANCE (T3=25"°C, f=1 MHz)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Cia A0 to A10(Al11) § pF
Input Capacitance P —
Ciz RAS, CAS, WE, OE 1 pF
Data Input/Output Capacitance | Cp 1/01 to 1/08 7 pF

a2
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DC CHARACTERISTICS (Recommended Operating Conditions unless Otherwise noted)

[£PD42S16800L)]

PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT [NOTES
_ , £ PD42516800L-A60 80
Operating Current Too | RAS-CAS Cy C“"‘I‘ o [LPDAZSLE00L-ATO 0| mA | 3
tro~troauny, lo=0mh 1 o S 158001-80 50
m, mgv”{(nxn. 3, Io=0mA 0.5
Standby Current lece ——= mA
RAS, CAS 2Vcc-0. 2V, 1o=0mA 0.1
Refresh Current RAS Cycling, 2 PDAZS16800L-A60 30 oA 3
(%3S Only Refresh) lees | TAS2Vinaurn. 2 PDA2§16800L-AT0 10
ny tre=trcaun. >, lo=0mA | PDA2516800L-A80 60
Operating Current I % Cycling, 2 PDAZS1E8001-A60 10 mA 3
(Fast Page Mode) °C4 | PASSVir omax. > 1 PD42516800L-A70 60
8 tec=tecauin. >, lo=0nA |1t PD42S16800L-A80 50
—_ . 1 PD42516800L-A60 80
}z%eihfcf% Refrest) | " ltZAS.__Cz'clmg. lo=0na 2 PR4ZS16800L-AT0 o) m
ero f Re™ tmeaan. >, 0T | PD42516800L-A80 50
Standby:Vec-0. 2V<RAS,
CAS before RAS Refresh: taas <300ns 140
4096 Cycle/256 ns
Battery back-up Current RAS, CAS:0V<V,.<0.2V
(Standby with CAS before | 19°% | Veo-0.2VSV,u<Vix MAX. LA
RAS Refresh) WE.OF :Vyu
Address:Don’ t care taasSlus 140
Output:QOPEN
Self Refresh Current l RAS, CAS: 0VV, . 0. 2V 0 A
bl - , CAS:0V<V, . <0. p
ég??ets)g;()re RAS Self e ch"o. ZV§V|H§V(H MAX. [o=0mA
Input Leakage Current Ircwy | V1=0 to 3.6V, all other pins= 0V -5 S| uA
Qutput Leakage Current lows | Dour is disabled, Vo=0 to 3.6V -5 §| uA
Output High Voltage Vou [o=—2mA 2.4 A"
Output Low Voltage Vou [o=2mA 0.4| V
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[LPD42S17800L]

PARAMETER SYMBOL TEST CONDITION MIN. MAX. [ UNIT |NOTES
_ . £ PD42S17800L-A60 100
Operating Current leot ':AS'_SAS Cycll“‘]‘ oy [£PDAZSLTE00L-ATO g mA | 3
ReTTRouN. >y 10T |1 PD42517800L-A80 80
m. —C-A_S_EVIH(Mln. b lo=0mA 0 5
Standby Current leca T—— mA
RAS, CAS=Vcoc0. 2V, [o=0mA 0.1
Refroch Current l RAS Creline, 12 PD42S17800L-A60 100 Ny
(05 Cnly Refresh) s | CAS2Vrmonn. > 1 PD42S17800L-AT0 90
Y trc=trcoain. 5. lo=0mA |1 PD42517800L-A80 80
Operating Current I CAS Cycling, i PDAZSLT800L-A60 10 mA 3
(Fast Page Mode) cc4 | RASSEViL omax. > 1 PD42517800L-AT0 60
¢ tre=treaurn, >, lo=0nA |z PDA2S17800L-A80 50
—— N 1t PD42S17800L-A60 100
}z%ef,:fgf% Refresh) | o }:As:tmng' To=0na [LTAZSLT800LATO S0 s 3
© Re iRCMIN. >, 100 | 50195 17800L-A80 80
Standby:Vec—0. 2V<RAS,
CAS before RAS Refresh: tras <300S 120
4096 Cycle/256 ms
Battery back-up Current RAS, CAS: 0VEV,. <0, 2V
(Standby with CAS before | 1°® | Vec-0. 2VEV,u<Vin MAX. A
RAS Refresh) WE, OE:V.n
Address:Don’ t care tras=lus 120
Output :OPEN
Self Refresh Current l RAS, CAS:0V<V,L<0.2V 80 A
aQ Ae ccT ' = - iU
{CAS before RAS Self Voo 0. 2VEVinSVin MAX. lo=OuA
Input Leakage Current Ticey | Vi=0 to 3.6V, all other pins= 0OV -5 S| uA
Output Leakage Current low> | Dour is disabled, Vo=0 to 3.6V -5 5| uA
Output High Voltage Vou lo=—2mA 2.4 \'
Output Low Voltage Voo | [o=2mA 0.4 V
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AC CHARACTERISTICS

(Recommended Operating Conditions unless Otherwise noted) NOTES:2.4,5

1/
14 PD42S16800L-AB0|. PD42S16800L-AT0[e PD42516800L -AB0
PARAMETER SYMBOL [/ PP42517800L-A60 |41 PD42517800L-A70 ]« PD42S17800L-A80 UNIT NOTES
MIN. MAX. MIN. | MAX. | MIN. | MAX.
Randon Read or Write Cycle Time tre 110 130 150 ns | 6
Read Write Cycle Time tawc 160 180 200 ns| 6
Fast Page Mode Cycle Time(Read or Write) tec 40 45 50 ns| 6
Read Modify Write Cycle Time(Fast Page Mode)| terwe 85 90 100 ns| 6
Access Time from RAS trac 60 10 80 | ns 7.8
Access Time from CAS (Falling Edge) teac 15 18 20 | ns|7.8
Access Time from Column Address taa 30 35 40 i ns |78
Access Time from CAS Precharge tace 35 40 45 | ns!| 7
Access Time from OF tora 15 18 20 | ns
RAS to Column Address Delay Time trap 15 30 15 35 17 40 [ ns| 8
CAS-Data Set-up Time terz 0 0 0 ns | 1
OE-Data Set-up Time tovz 0 0 0 ns | 7
Output Buffer Turn-off Delay (CAS) torr 0 13 0 15 0 15 | ns| 9
OE Data Delay Time tomn 13 15 15 ns
Output Buffer Turn-off Delay (OE) tosz 0 13 0 15 0 15 | ns| 9
OE Command Hold Time torn 0 0 0 ns
OF to RAS inactive Set-up Time toes 0 0 0 ns
Transition Time (Rise and Fall) tr 3 50 3 50 3 5 | ns
RAS Precharge Time tre 40 50 60 ns
RAS Pulse Width (Random Read,Write Cycle) | tras 60 { 10000 70 | 10000 80 | 10000 | ns
RAS Pulse Width (Fast Page Mode) trasp 60 | 125000 70 | 125000 80 | 125000 | ns
RAS Hold Time trsn 15 18 20 ns
CAS Pulse Width teas 15 | 10000 18 | 10000 20 | 10000 ns
CAS Hold Time tesu 60 10 80 ns
RAS to CAS Delay Time treo 20 45 20 50 25 80 | ns| 8
CAS to RAS Precharge Time tere 5 5 5 ns | 10
CAS Precharge Time teen 10 10 10 ns
CAS Precharge Time (Fast Page Mode) tep 10 10 10 ns
RAS Precharge CAS Hold Time tarc 5 5 5 ns
RAS Hold Time from CAS Precharge teuce 35 40 45 ns
Row Address Set-up Time tasr 0 0 0 ns
Row Address Hold Time tran 10 10 12 ns
his
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(2/2)
12 PD42516800L-A60 | PD42S16800L-A70 | PD42S16800L-A80
PARAMETER SYMBoL [/ PP42517800L-A50 |« PD42S17800L -A70 1 PD42S17800L-A80 UNIT NOTES
MIN. MAX. MIN. MAX. MIN. MAX.
Column Address Set-up Time tasc 0 0 0 ns
Column Address Hold Time tcan 15 18 15 ns
Column Address Lead Time Referenced to RAY trac 30 35 40 ns
Read Command Set-up Time tros 0 0 0 ns
Read Comnand Hold Time Referenced to RAS | tamn 0 0 0 ns | 11
Read Command Hold Tinie Referenced to CAS | tre 0 0 0 ns | 11
Write Command Hold Time Referenced to CAS | twen 10 10 15 ns { 12
Write Command Pulse Width twe 10 10 15 ns | 12
Data-in Set-up Time tos ¢ 0 0 ns | 13
Data-in Hold Time ton 10 15 15 ns | 13
WE Command Set-up Time twes 0 0 0 ns | 14
CAS to ¥E Delay town 38 43 48 ns | 15
RAS to WE Delay tawo 83 95 108 ns | 1§
Column Address to WE Delay Time tawp 53 60 65 ns | 15
Write Command to RAS Lead Time trws 20 20 20 ns
Write Command to CAS Lead Time town 15 15 15 ns
CAS Set-up Time for CBR Refresh tosr 5 5 5 ns
CAS Hold Time for CBR Refresh tonm 10 10 10 ns
RAS Pulse Width (Self Refresh Cycle) trass | 100 100 100 i@s
RAS Precharge Time (Self Refresh Cycle) | tses 110 130 150 ns
CAS Hold Time (Self Refresh Cycle) tens =50 -50 -50 ns
¥E Set-up Time twse 10 10 10 ns
¥E Hold Time twie 15 15 15 ns
Refresh Period trer 256 256 256 | ms | 16
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NOTES:

-

10.
1.
12.
13.
14.

15.

16.

. All voltages referenced to GND. .
. An initial pause of 1004 s required after power-on followed by 8 refresh (RAS only

refresh or CAS before RAS refresh) cycles before proper device operation is achieved.

- leea, lces, lece and lccs depend on output loading and cycle rates. Specified values are

obtained with the output open. In addition to this, lccs is measured on condition that
column addresses in RAS only eycle are held high or low level and lcce is measured on
condition that column addresses in fast page mode are changed only one time during

tremin. 3.

. AC measurements assume tr=5ns
- Vimowrne s and Viocmax. > are reference levels for measuring timing of input signals.

Transition times are measured between Viu and V..

- The mininum specifications are used only to indicate cycle time at which proper

operation over the full temperature range (Ta=0 to 70°C) is assured.

. Load = 1 TTL loads and 100pF(Vou=z;gV,VoL=0.8V) L
. The access time is determined by RAS access time trac, address access time taa, and CAS

address time tcac. The relationship between these access time and trco, trap iS 23S follows.

CONDITION ACCESS TIME
trap=traomax.> and trco=trcpomax.> tracoux. >
trapZtrap oMax. > tasomax. >
trep2 trep (vax. > teacomax. >

torrcmax.> and toezcmax.> defines the time at which the output achieves the open circuit
condition and is not referenced to Vom or Vor.
tcrr requirement should be applicable for ﬁXE/CAS cycles preceded by any cycles.
Either trrm Or trcm must be satisfied for a read cycle.
twr is applicable for late write cycle. If the cycle is early write, it should be satisfied
value of twca. . _
These parameters are referenced to CAS leading edge in early write eycles and to WE
leading edge in late write or read-modify-write cycles.
If twes2twoscmrn. > the cycle is an early write cycle and the data output will remain
open circuit throughout the entire cycle
[f tewp2towpmin. ), tewo 2 tewp cmvin. >, tawn 2 tawnoumin. >the eycle is a read-write and the
data output will contain data read fros the selected cell. If neither of the above
conditions are met, the condition of the data out (at access time and until CAS goes back
to Viu) is indeterminate. o
How to enter into CAS before RAS self refresh mode.
* In case of using distributed CAS before RAS refresh
Refresh 2048 or 4096 times during a 256ms{(Before set into the CAS before RAS self
refresh mode, and after ngct).

* In case of using burst CAS before RAS refresh
Refresh 2048 times during a 32ms(1LPgigSI7800L)_g£ 4096 times during a 64ms
(;LPD42816800L)£§Efore set into the CAS before RAS self refresh mode, and after reset)
* In case of use RAS only refresh
Refresh against all refresh address during 32ms(zPD42S17800L) or 64ms(u PD42S16800L)
(Before set into the CAS before RAS self refresh mode, and after reset).
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TIMING DIAGRAMS
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EARLY WRITE CYCLE
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READ MODIFY WRITE CYCLE

trwe |
_ _—_ t
RAS Vm— § s
(Input) Vi— A vy
‘ tesn trp
CcRE treo trsn
teen
CAS  Vin— j X\ teas }(l._ —k
(Input) Vin— x &
*— trap traL
tasy | tran tasq tean
W
Add  Vix— o
(Input) ViL— ROW ooL.
trwp [ tewL _"
tRCS h——— t E—
towp RWL
WV Viu— "4 —\| [ tws
oy e LLLL S ST N "V 7777
tawp toen
—_— toea
0E Viu— —+ 3
e AN Sin ) SI B CLCARRANNNY
tcac
toLz toez| tog | tow
1/01~ v _ Hi-Z — \
. A N T3 0, CTED WO OO0
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FAST PAGE MODE READ CYCLE

trasp
RS Ym- % tance — 7
(Input) Vio— 0 7] tap
terp [ tcex | tec [ tesu—]
CF_" " treo™ T teas ' tcas toas Mtopn
m Vin— j \_ < N \
(Input) Vio— tran - ter [ ter [
tasy (tra asc | tean tasd | tea tasd | tea
Add  Vim— 6 é
(Input) V::— ROy mli'_&zﬁt CoL. :21 CoL.
trrH
t trcy tred trar
S tren
trcs tres
ﬁ Vm— i 1 RS
(Input) Vi— ¥
tha — tha —
tacr— ] tAm’1’-::)}:-'5
or tora -
0E  Via— toca ; ; /
(Input) Vir— \-w \—"( /| /
3 OE? torr
| cac tkac 1
q torr et
101~y _ - Y y \
1/08 {2 DATA OUT Fr-r-{ X DATA OUT Jrr-r-4 X DATA QUT }-----
(Output) torz torz
torz terz terz
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FAST PAGE MODE EARLY WRITE CYCLE

trasP
BS V- f T taner
(Input) Vio— o A
tesw | trc r‘ trsy— tze
tcre tee ter
"_' [ treo — T tcas [ tcas [ teas ™ teen :
m Vin— b N N
(Input) ViL— J trap \" N N
| trar—
tasd | t tas tea tasd | teal asd | tea
Add  Vix— a
(Input) Vx:— ROW o COL. COL. CoL.
twes twen twes twen twes twen
¥VE Via—
(Input) Vee— \\\\\\\—w 1-/_\-t 1—/_\—t 7-; ; ; ; ; ¢
tos ton tos tou tos tou
e Vin— DATA IN DATA IN
1/08 ViL—
(Input)

Note : OE=Don’ t care

FAST PAGE MODE LATE WRITE CYCLE

tRASP
RAS  Vie— —\Q truce
(lnput) Vu.._ T— 7
t t — i
PC RSH
terp tosn teen
o [ trop— F
CAS _ Vin— K
(Input) Vyo— j \
trap
tasw [tra AS]
Add  Viu—
(Input) Vie— RoW
trc

ﬁ V HT
away V- LLLLLS

6E VIH_
(Input) V,;.—

1/01~ Vou—
1708 y, .-
(Input)
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«PD428516800L,42S17800L

FAST PAGE MODE READ MODIFY WRITE CYCLE

m v:u_
(input) Vi—
E:-A—g- Vm—

{(Input) Vie—

Add  Viu—
(InpUt) Vi—

W_E Vlﬂ_
(Input) Vin—
ﬁ VIH_
(Input) Vio—
]/01~VI/0H_

l/Ogv 170L"
(Input/Qutput)

_\S trasp
~ 7 tre
t tCP tPch I 1
FE: " tnc: tcas teas | tcpu—_;
tRAD tRAL
tasr [tran tasy 1Ic4mI .t.‘ii‘i tcan
ROW CoL. C oL,
t —
trwp tres] ._t?wo P | :m____.
tncs"— M 7 town ) [twe, F_' oo _t':"'
N |
77777 Qt% " Y777777
tawn '
tap tosn [ tagr torr
—'—'—T J— T
e / tps K \— fD \L\\\\\\
tc:i. tor tCAc t E: q
taq l ton ter | toy
tosz torz A
torz ' Y touz —\
-------------------- -{ Aout IN p----t--{XouT IN Jremesermecmoosmmmenenn
tOEA tOEA
trac
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RAS ONLY REFRESH CYCLE

tre
tras {

RS Viem — N K
(Input) Vio— N N

tCRP tRP

trrc

CAS  Vin— + ﬁk} E > } }
(Input) V::— Zl/

tASR tRAH

Add Viu—
4 Ve sz ;}woooo«mooooooooow

1/01~ VoM™ e Bl
1/08 VoL— T et
(Output)
Note : WE,OE=Don’ t care
CAS BEFORE RAS REFRESH CYCLE
tre
tms { | tRP
R_A§ Vin— N BN
(Input) Vio— N \
RP tcre
) tesr || tenr

m Vm—
(Input) Vi~ 7

|-—-
4 /

1oy Vn= T 7 Fiwen || tonn)

ANINI1INNNNNNNRRRR RN

1/08 yor—
{Output)

Note : OE=Don' t care
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CAS BEFORE RAS HIDDEN REFRESH CYCLE

tre tec tre
 bep [, tre [, tee
tras tras tras
RAS  Viu— N h g H(—S_——
(Input) V::- N 7 N \__
tere e trsu . tcm!_1 = tepn ]
Bt A foas i3 X
(Input) ViL— j tean | 1= ¥_
trar™)
t SK] t H t:i(-: tcAH
Add  Via— d
(Input) Vi:— OW%‘ COL.
t
tres
wr - 7 T
e Vs LLLT LANNNNNRRNNN
toes
0E  Via—
(Input) V::— \ X\ tore
tCAc tOBA S
toez
1/01 it o]
1/08 32:: Tt FETRH N 0‘: DATA OUT :} """"""""
(Output)
le—— tM——u
trac
CAS BEFORE RAS SELF REFRESH CYCLE
trass 1 trps {
m VIH— 3&: %r‘
(Input) Vio— AN \
8
trrc
tepn tens
S V— i tesg
{Input) V:—' __/ 6
4 N—
oo Vo= L L e [ AR O
tor
1/01~ Hi-Z
e X T —
(Output)
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TEST MODE SET CYCLE
(WE AND CAS BEFORE RAS REFRESH CYCLE)

tre
o

tras

m Vll!_
(Input) ViL—

r}/]

RP tcre

o L tesr || tonr
CAS Vie—
(Input) V::— \( 7"/ W)r(

twsr || twar

ame V22 NNNY (LSS

101~y _ Hi-Z
1/08 3‘;:_ """"""""""""""""""""""""""""""""""""""""""""""""
(Output)

N

TEST MODE
TEST MODE is fast test function. On using this mode, test time is reduced to 1/2.
In this TEST MODE, internal organization is IM words by 16-bit apparentry. The input

levels of the CAS input A0 are Don't care.

1.How to enter into TEST MODE _ . e
Through TEST MODE SET CYCLE (WE and CAS before RAS refresh cycle), the device is
entered into TEST MODE.

2.Write/Read in TEST MODE
Write data "1" or "0" through [/01 to [/08 by controlling address except for above-
mentioned adress. Each input data through each 1/0(1/01, 1/02,1/03, 1/04,1/05, 1/06.
1/07,1/08) write 2 bits at once. And read through 1/01 to [/08 to check written data.
In case of writing each 2 bits rightly, each 1/0 data is "1". But wrong, each [/0
data is "0".

3.Refresh in TEST MODE

Use normal read cycle or WE and CAS before RAS refresh cycle.

4.Hov to reset TEST MODE

Through RAS only refresh cycle or EEE before §A_S- refresh cycle, the device is reset
TEST MODE.
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3. PACKAGE DRAWINGS

26 PIN PLASTIC SOJ (300mil) 24 Leads 495
28 PIN PLASTIC SOJ (400mil) 24 Leads 496
28 PIN PLASTIC SOJ (400mil) 28 Leads 497
32 PIN PLASTIC SOJ (400mil) 498
42 PIN PLASTIC SOJ (400mil) 499
26 PIN PLASTIC TSOP (300mil) * 24 Leads 500
26 PIN PLASTIC TSOP (300mil) * 24 Leads Reverse bent 501
28 PIN PLASTIC TSOP (400mil) 24 Leads 502
28 PIN PLASTIC TSOP (400mil) 24 Leads Reverse bent 503
28 PIN PLASTIC TSOP (400mil) 28 Leads 504
28 PIN PLASTIC TSOP (400mil) 28 Leads Reverse bent 505
32 PIN PLASTIC TSOP (400mil) 506
32 PIN PLASTIC TSOP (400mil) Reverse bent 507
50 PIN PLASTIC TSOP (400mil) 44 Leads 508
50 PIN PLASTIC TSOP (400mil) 44 Leads Reverse bent 509
24 PIN PLASTIC ZIP (475mil) 510
28 PIN PLASTIC ZIP (475mil) 511
32 PIN PLASTIC ZIP (475mil) 512

L

: under development
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26 PIN PLASTIC SOJ (300mil)
24 Leads

NEC Cord:S26LA-300A

26
amCirm

imimiminia

Py —

A\
+

%IULIULJLJ

| SN0 160 Sy A R

~m@[N @

NOTE

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

13
E
- i
| I
) P T
I 1 .
S26LA-300A
ITEM| MILLIMETERS INCHES
B 171493 0.673%3 339
o 7.62 0.300
D 8.47%0.2 0.333:3 908
E 1.03£0.15 0.041*39%8
F 0.74 0.029
G 3.5£0.2 0.138£0.008
H 2.545:0.2 0.10020.008
I 0.8 MIN. 0.031 MIN.
J 2.6 0.102
K 1.27 (T.P.) 0.050 (T.P.)
M 0.40£0.10 0.016:33%¢
N 0.12 0.005
P 6.73+0.20 0.265+0.008
Q 0.10 0.004
T R 0.85 R 0.033
u 0.20%9 82 0.00813 833
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28 PIN PLASTIC SOJ (400mil)
24 Leads

M L4P?525 DO42L10 O5T EENECE

NEC Cord:P28LE-400A

28
O3 rri

15

ACrrirer

|ASED [ S I N S0 )

| NS SN S SO O e

14

NOTE

Each lead centerline i1s located within 0.12 mm
(0.005 inch) of its true position (T.P.) at maxi-

mum matenal condition.

P28LE-400A
ITEM MILLIMETERS INCHES
B 18 67383 0 735:88%
c 10 16 0.400
D 11.18=02 0.4407838% |
E 1.08°0's 004378888
£ 0.7 0.028
G 3502 01387838
H 2 4202 0 09428832
| 08 MIN 0031 MIN,
J 26 0.102
K 1.27 TP 0 050 (T.P.)
M 0 4p*° 0 0.01678 832
N 012 0 005
P 9.40%020 0 370°888¢
Q 015 0 006
T RO 85 R0.033
U 020788 0 0087883
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28 PIN PLASTIC SOJ (400mil)

28 Leads
NEC Cord:P28LE-400A1
B
28 | 15
imimifaimimimibieisisisinisiss]
+ © o
LHLJL!L_IL.ILILJL_IL_II_IL_JI_IL_HHJ I
/ i \
T ) -
BERLYAVAY : ! | J
LR 1 U . il i} - ) l h
P T
T - ol a ' !
NEEN
P28LE-400A1
NOTE ITEM| MILLIMETERS INCHES
Each lead centerhne is located within 0.12 02 70 008
mm (0 005 inch) of its true position {T.P.) at B8 18.6753s 0.735%5 613
maximum materal condition. C 10.16 0.400
D 11.1820.2 0.440°3 38
£ 1.08+0.15 0.0433 3%
F 0.74 0.029
G 3.5£0.2 0.138:3 5%
H 2.545£0.2 0.100+0.008
I 0.8 MIN 0.031 MIN.
J 2.6 0.102
K 1.27 (T.P) 0 050 (T.P.)
M 0 40%0.10 0.016:3 %3¢
N 0.12 0.005
p 9 4020.20 0.370+3 338
Q 0.10 0.004
T RO 85 R 0.033
U 020942 0 0083994
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32 PIN PLASTIC SOJ (400mil)

NEC Cord:P32LE-400A

32 17
minfulisisizsinlslisinEnEicisininEs!

0 O I O 0 O O O A 0 R
1 16

F E

/ a

AU ] 7 ™
_ T
o a P
M )
P32LE-400A

NOTE ITEM| MILLIMETERS INCHES

Each lead centerline is located within 0 12 mm

{0 005 inch) of 1ts true position (T P) at maxi- 8 21.0620 2 0 829+0 008

mum matenal condition c 1016 0400
D 11 18x0 2 0.440+0 008
E 10050.1 0 0403 53¢
F 0.74 0029
G 3.5+0.2 0 138+0 008
H 2 5450 2 0 100+0.008
| 08 MIN 0031 MIN
J 26 0.102
K 127 {T.P) 0050 (TP}
M 0 40%0 10 0016383
N 0.12 0 005
p 9 40 20 0 370+0 008
Q 0.1 0.004
T R0 85 R 0.033
u 0.20%9 42 0 0083 8%
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42 PIN PLASTIC SOJ (400mil)

NEC Cord:P42LE-400A

B

42

22
hnnnnnnnnﬁnnnnnnnnnn

+

3 LU T UIUnT

UUUUUUUUUH——_

—

M@ N ¢

NOTE

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

|
IR qqlppppp1|1|1|1|1|1|1|1p|1

P42LE-400A

ITEM| MILLIMETERS INCHES

B8 27.56*3% 1.085:3 9%

C 10.16 0.400

D 11.18£0.2 0.440%0.008

E 1.08+0.15 0.043+35%¢

F 0.74 0.029

G 3.50.2 0.138+0.008

H 2.5450.2 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 0.01693%

N 0.12 0.005

P 9.4:0.20 0.370+0.008

Q 0.10 0.004

T R 0.85 R0 033

u 0207988 0.008+3 383
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26 PIN PLASTIC TSOP (300mil) *

24 Leads
*
under development
NEC Cord:S26G3-50-7JD
26 14
H H H H H H H H H H H H detall of lead end
w
L/ \
7o)
H
o
HHHEHH "THHHHHEH
1 13
A
J
! [ g
O | 1 ) ' i :
B P
ol v ] ﬁ
L
°
D
S$26G3-50-7JD
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline 1s located within 0.21
mm (0.009 inch) of its true position (T.P} at A 17 40 MAX. 0 885 MAX.
maximum maternial condition. B 1.06 MAX 0.042 MAX.
C 1.27(TP) 0.050 (T P}
D 0400 10 0.016%3 84
E 0.05%0 05 0.002+0 002
F 1.1 MAX. 0.044 MAX.
G 0.97 0038
H 922+£0.2 0.363+0.008
| 7.62%0.1 0.300+0.004
J 0.8+0 2 0.031*35%8
K 0.125:342 0.005*30%
L 0501 0.02019 358
M 0.21 0.009
N Q010 0.004
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26 PIN PLASTIC TSOP (300mil) *
24 Leads Reverse bent

*

: under development
NEC Cord:S26G3-50-7KD

26 14
HHHHHAA  HAAAAA

D +

?HHHHH HHHHH%

r

detail of lead end

[*~5°+5°

B L
1 |
o 1 e e e B e e e e e e e —— "
\ t i
; J
$26G3-50-7KD

NOTE ITEM| MILLIMETERS INCHES

Each lead centerline 1s located within 0.21

mm (0.009 inch) of its true position (T.P) at 17.40 MAX. 0.685 MAX.

maximum matenal condition B 1.06 MAX. 0.042 MAX.
Cc 1.27(TP) 0.050 (T.P.)
D 0 400.10 0.016:3 93¢
E 0.05+0.05 0.002+0.002
F 1.1 MAX. 0 044 MAX.
G 097 0.038
H 9.22+0.2 0.363+0.008
I 7.62£0.1 0.300£0.004
J 0.8%0 2 0.03173 383
K 0.125% 32 0.005+5 333
L 0 5%0.1 0.020%3 392
M 0.21 0.009
N 010 0 004
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28 PIN PLASTIC TSOP (400mil)
24 Leads

NEC Cord:S28G5-50-7JD1

NOTE

28
HHHAHEAA

15
HRAARABA

detail of lead end

\ —_—
: \
w =
™
HEHEHH HEHHHEH
1 14
H
i
J
$28G6-50-7J01
ITEM ! MILLIMETERS INCHES
Each lead centerline 1s located within 0.21 mm
(0.008 inch) of its true position (T.P.) at maxi- A 18.81 MAX. 0 741 MAX.
mum material condition. B8 1.15 MAX 0.046 MAX.
[ 127 'T.Po 0 050 (T.P)
D 0 40=°° 0.016°3 83
E 0.05*9 08 0.002 %0 002
F 1.1 MAX. 0 044 MAX.
G 0.97 Q 038
H 11 76=°2 0.463+0 co2
| 10 16=°" 0.400=0 004
J 0.8:°2 0.03176 8
K 0 1257348 0.00578832
L 0§ 0 0208 388
M 021 0 008
N 0.10 0.004
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28 PIN PLASTIC TSOP (400mil)
24 Leads Reverse bent

NEC Cord:S28G5-50-7KD1

detail of lead end

28 15
RAHRAARA RHHAHAAHA

HHHHHEHE ~ HHHHHH
1 14

52BGS-50-7K01

NOTE _ [ITEM | MILLIMETERS INCHES

Each lead centeriine 1s located within 0 21 mm l

{0.009 inch} of its true position (T.P.} at maxi- A 18.81 MAX. 0.741 MAX.

mum material condition. 8 1.15 MAX, 0.046 MAX.
c 1.27 (T.P) 0.050 (T.P.)
D 0.40=°1° 0.01678 883
£ 0 05008 0.0027%° 902
F 11 MAX. 0 044 MAX.
G 087 0.038
H 11 76=°2 0.4630 08
i 10.16=°" 0.400=0° %04
J 0.8=02 0.03178 88
K 0.125:848 0.00528 882
L 05*°" 0.02076 888
M 0.21 0.009
N 0.10 0.004
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28 PIN PLASTIC TSOP (400mil)

28 Leads

NEC Cord:S528G5-50-7JD2

28 15
ABEHABAHAAAAEARAH

detail of tead end

D + ol |
!
w 0
H
17
QHHHHHHHHHHHHE
A
J
1
U U T IO LI O 00Ol v # .......... —
N
c ] B L
DB M @
$28G5-50-7JD2
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.21
mm (0.009 inch) of its true position (T.P) at A 18.81 MAX. 0.741 MAX.
maximum matenial condition. B 1.15 MAX. 0.046 MAX.
C 1.27 (TP 0.050 (T.P.})
D 0.40%0.10 0.016:3 3%
E 0 05+0.05 0.002+0.002
F 1.1 MAX. 0 044 MAX.
G 0.97 0.038
H 11.76£0.2 0 463+0.008
! 10 16+0.1 0 400£0 004
J 0.8+0 2 0.031:3 8%
K 0.125%9 48 0 0053 3%
L 0.5+0 15 0.02013 3%
M 0.21 0.009
N 0.10 0.004
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28 PIN PLASTIC TSOP (400mil)
28 Leads Reverse bent

NEC Cord:528G5-50-7KD2

YRRAARARAAERAAR

detail of lead end

EEN g
PIR; ] e e e v 2 e e ¥-)’— """"" e —
1 "
t f
i J
H
$28G5-50-7KD2
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.21
mm (0.009 inch) of its true position (T.P.) at 18.81 MAX. 0.741 MAX.
maximum matenial condition. B 1.15 MAX. 0.046 MAX.
c 1.27(T.P.) 0.050 (T.P.)
D 0 40£0.10 0.016+] §5¢
E 0 05£0.05 0.002%0 002
F 11 MAX. 0.044 MAX.
G 0.97 0.038
H 11 7610 2 0.463+0.008
I 10.16£0.1 0.400£0 004
J 0802 003123988
K 0.125%3 48 0.0053 393
L 05015 0 0203335
M 0.21 0009
N 010 0.004
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32 PIN PLASTIC TSOP (400mil)

NEC Cord:S32G5-50-7JD1

%IZHHRHHHHEHBHRHHE, detall of lead end
) + L LA
Lod
°-H
[T'e)
?HHHEHHHHHEHHHH%
A H
| | !
o] €F EW 4 _________________ 7
= -
—o[@[m @
$32G5-50-7JD1
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.21
mm (0.008 inch) of its true position (T.P.} at A 21.17 MAX. 0.834 MAX.
maximum material condition. B 1.06 MAX. 0.042 MAX.
C 1.27 (T.P) 0.050 (T.P.)
D 0.40%0.10 0.016:3 3%
E 0.05£0.05 0.002+0.002
F 1.1 MAX. 0.044 MAX,
G 0.97 0.038
H 11.76£0.2 0.463+0.008
[ 10.1620.1 0.400+0.004
J 0.8+0.2 0.031%3 353
K 0.125%3:42 0.0053 363
L 0.5%0.15 0.020+3 3%
M 0.21 0.009
N 0.10 0.004
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32 PIN PLASTIC TSOP (400mil)
Reverse bent

NEC Cord:S32G5-50-7KD1

32 17
B HAHBAABARAEBAAAARSRA

?HUUHHHHHHBHHHH%

NOTE

Each lead centerline is located within 0.21
mm (0.009 inch) of its true position (T.P.} at
maximum material condition.

detail of lead end

w wn
1
L
JI_W—‘
L
N 2 |
J
$32G5-50-7KD1

ITEM| MILLIMETERS INCHES

A 21.17 MAX. 0.834 MAX.

B 1.06 MAX. 0.042 MAX.

C 127 (T.P) 0.050 (T.P.)

D 0.40£0.10 0.0169 3%

E 0.05£0.05 0.002+0.002

F 1.1 MAX. 0.044 MAX.

G 0.97 0.038

H 11.7620.2 0.463%0.008

| 10.16£0.1 0.400£0.004

J 0.8+0.2 0.0313 993

K 0.1253 82 0.005%3 882

L 0.5+0.15 0.020:3:%%8

M 0.21 0.009

N 0.10 0.004
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50 PIN PLASTIC TSOP (400mil)

44 Leads

NEC Cord:S50G5-80-7JF

50 26
RAABAARARR ABARAAAARBAR
detail of lead end
v + ‘“%
w
H
o
CEELEELEEEEEL EHEEEHHEHEE
1 25 H
A
' J
: s
< T L « * _________ ————— A
] B u
(2 z L
o[pl M @
S50G5-80-7JF
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.13
mm (0.005 inch} of its true position (T.P) at 21.45 MAX. 0.845 MAX.
maximum matenal condition. 8 1.13 MAX. 0.045 MAX.
o 0.8 (T.P} 0.031 (T.P)
D 0.30%0.10 0.012:388¢
E 0.05x0 05 0.002+0.002
F 1.1 MAX. 0.044 MAX.
G 097 0.038
H 11.76+0 2 0.463+0.008
| 10.16x0.1 0.400+£0.004
J 0.8+0.2 0.031:53%
K 0.125:8 43 0.005%8 333
L 0.5%0.15 0.020735%
M 0.13 0.005
N 0.10 0.004
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50 PIN PLASTIC TSOP (400mil)
44 Leads Reverse bent

NEC Cord:S50G5-80-7KF

50 26
HAAARRAAARR AAARAAREAAH

D- +

EHHHHHHHHHH HHHHHHEHHBZHS

detail of lead end

5°+5°

A
D
_ L
I J
H
S50G5-80-7KF
ENa?::Elead centerline is located within 0.13 ITEM MILLIMETERS NCHES
mm {0.005 inch) of its true position (T.P.) at A 21.45 MAX. 0.845 MAX.
maximum material condition. B 1.13 MAX. 0.045 MAX.
c 0.8(T.P.}) 0.031 ({T.P.}
D 0.30£0.10 0.012:3 8%
E 0.05£0.05 0.002+0.002
F 1.1 MAX. 0.044 MAX.
G 0.97 0.038
H 11.76+0.2 0.463+0.008
| 10.16+0.1 0.400+0.004
J 0.820.2 0.031:3 808
K 0.12543 & 0.005°3 384
L 0.5+0.15 0.020:3 585
M 0.13 0.005
N 0.10 0.004
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24 PIN PLASTIC ZIP (475mil)

NEC Cord:P24V-100-475A

A N
/ o 1
=
d
1 ) 2‘4_+
i v .
| -1
v

P24V-100-475A

NOTE

Each lead centerline is located within 0.25 mm TEM | —--M'LL'METERS INCHES
{0.010 inch) of its true position (T.P.) at maxi- A 31.75 MAX. 1.250 MAX.
mum material condition. £ 0.50%°"' 0.020 -8 884
G $0 25 $0.010
H 2.54 0.100
| 1.27 0.050
J 1.27 MAX. 0.050 MAX.
K 1 0 MIN 0.039 MIN.
M 10 8 MAX 0 426 MAX
N 28%92 0.110%8 883
Q 12.07 MAX. 0.476 MAX
v 0.25-8 & 0.010-8 883
w 2.54 0.100
Y 3.37°8 0.130=°°2
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28 PIN PLASTIC ZIP (475mil)

-

NOTE

Each lead centerline 1s located within Q0 25
mm (0.010 inch} of 11s true position (T.P) at
maximum matenal condition.

g

P28VF-100-475A

ITEM| MILLIMETERS INCHES
A 36.83 MAX. 1 450 MAX,
F 05%0 10 0.020%3 332
G 0.25 0.010
H 254 (T.P.) 0.100(TP)
| 127(TP) 0.050 (T P.)
J 127 MAX. 0 050 MAX
K 09 MIN 0.035 MIN.
M 10 8 MAX. 0 426 MAX
N 28402 0.110%33%
Q 12 07 MAX 0 475 MAX.
v 0 259 ¢ 0.010%3 3%
w 254(T.P) 0.100 (T.P)
Y 325%0.2 0.128+0 008

NEC Cord:P28VF-100-475A
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32 PIN PLASTIC ZIP (475mil)

NEC Cord:P32VF-100-475A

A —

P32VF-100-475A

NOTE ITEM|  MILLIMETERS INCHES

Each lead centerline 1s located within 0.25

mm (0.010 inch) of its true position (T.P.} at A 41.91 MAX. 1.650 MAX

maximum material condition. F 0.5+0.10 0.02079 53¢
G 0.25 0.010
H 2.54 (T.P.) 0.100 (T.P.}
! 127 (T.P) 0.050 (T.P)
J 1.27 MAX. 0.050 MAX.
K 0 9 MIN. 0.035 MIN.
M 10.8 MAX. 0.426 MAX.
N 28+0.2 0.110%9 383
Q 12.07 MAX. 0.475 MAX.
v 0.25%0 32 0.010%9 5%
W 2.54 (T.P) 0100 (TP
Y 3.25%0.2 0.128+0.008
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