M L427525 0042530 ThL? EMENECE

MOS INTEGRATED CIRCUIT

#PD42516190,42517190,42518190

16 M BIT DYNAMIC RAM
(FAST PAGE MODE & BYTE WRITE MODE)

PRELIMINARY

DESCRIPTION

The NEC xPD425S16190, 1 PD42S17190 and xPD42S18190 are 1 048 576 words by 18 bits dynamic
CMOS RAM with optional fast page mode. CMOS sense amplifier, peripheral circuits and 1
transistor memory cell technique realize high speed access, cycle time and low power
dissipation. _ L

Refresh is accomplished prerformi&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 uPD42516190) or 2048 address combinations
of AG to Al0(for xPD42517190) or 1024 address combinations of A0 to A3(for «PD42518190)
during a 256 ms period.

The 2PD42S16190, 1 PD42S17190 and 1 PD42518190 are packaged in 42-pin plastie SOJ and
50-pin plastic TSOP.

FEATURES

@ 1 048 576 words by 18 bits organization @ Read-modify-write, Fast Page Mode and Byte Write Mode
@ Single +5V+10% power supply capability _ _
@ On-chip substrate bias generator @ RAS only refresh, hidden refresh and CAS before RAS

internal address refresh

@ Non latched 1/0, TTL-compatible @ CAS before RAS self refresh

@ Multiplexed address inputs

DEVICE Row Address Column Address Refresh cycle
1. PD42516190 AD to All AQ to A7 4096 cycles/256 ms
. PD42S17180 AD to AlD AQ to A8 2048 cycles/256 ms
1 PD42818190 AD to A9 A0 to A9 1024 cycles/256 ms
@ 4 performance ranges
DEVICE | ACCESS TIME | R/W CYCLE | PAGE MODE CycL | LoV power dissipation
(MAX.) (MIN.) (MIN. ) Active(MAX.) Standby
1. PD42816190-50 660 mW
1 PD42817190-50 50 ns 90 ns 35 ns 770 a¥W
1. PD42518190-50 1045 nW
1 PD42S16190-60 605 mW
I 1 PD42S17190-60 60 ns 110 ns 40 ns 715 m¥
1 PD42S18190-60 990 mW 2.2 mW (MAX.)
1 PD42516190-70 550 mW {CMOS level)
£ PD42817190-70 70 ns 130 ns 45 ns 660 m¥
22 PD42518190-70 935 m¥
22 PD42S516190-80 495 n¥
1 PD42S17190-80 80 ns 150 ns 50 ns 605 mW
1 PD42S181%0-80 880 m¥
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ORDERING INFORMATION

PART NUMBER ACCESS TIME (MAX.) PACKAGE QUALITY GRADE
42 PD42816190LE-50
42 PD42S17190LE-50 50ns

42 PD42S18190LE-50
1 PD42516190LE-60
1 PD42817190LE-60 60ns
44 PD42S18190LE-60
12 PD42816130LE-T0
4 PD42S17190LE-T0 T0ns
12 PD42518190LE-70
12 PD4251610LE-80
4 PD42S17190LE-80 80ns
12 PD42518190LE-80

/£ PD42516190G5~-50-TJF
4 PD42817190G5-80-7JF 50ns
1 PD42518190G5-50-7JF
1 PD42816190G5-60-TJF
12 PD42817130G5-60-7JF 60ns
1 PD42518130G5-60-7JF
1 PD42816190G5-70-7JF
1 PD42517190G5-70-7JF 10ns
1 PD42518190G5-70-7JF
1 PD42516190G5-80-7JF
1 PD42517190G5-80-7JF 80ns
1 PD42518130G5-80-7JF
1 PD42816190G5-50-TKF
£ PD42817180G5-50-TKF 50ns
4t PD42518190G5-50-TKF
42 PD42516190G5-60-7KF
£ PD42517190G5-60-7KF 60ns
1 PD42518180G5-60-TKF
£ PD42816190G5-70-TKF
12 PD42817180G5-70-7KF T0ns
12 PD42818190G5-70-TKF
£ PD42516190G5-80-7KF
1 PD42817190G5-80-7KF 80ns
1£PD42518190G5-80-TKF

42-pin Plastic SOJ

50-pin Plastic TSOP STANDARD

50-pin Plastic TSOP (Reverse bent)

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

415
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PIN CONFIGURATION (Marking Side)

A0 to A9/A10/A11 : Address Inputs

1/01 to 1/018 : Data Inputs/Outputs

RAS : Row Address Strobe

§§§ : Column Address Strobe
uy : Upper Byte Write Enable
LW : Lower Byte Write Enable
OE : Output Enable

Vee : Supply Voltage

GND : Ground

NC : No Connection

42-pin Plastic SOJ {400 mil)

Vee 10O 421—0 GND Vee ™10 42— GND
1/01 o—2 41 0 1/018 1/01 o—q2 41 f—0 1/018
1/02 o—{3 40 (—0 1/017 1/02 013 40 F—0 1/017
1/03 o—4 4 39 F—° 1/016 1/03 o—l4 39 F—0 1/016
1/04 o—5 N 38 0 1/015 1/04 0—5 N 38 f—0 1/015
Ve O—16 - 37T < GND Vee 16 ~ 310 GND
1/05 o—117 - 36 f—o° 1/014 1/05 o1 - 36 0 1/014
/06 o—8 - 35 f—0 [/013 1/06 o—18 - 35 =0 1/013
1/01 o~—49g ~ 34 0 /012 1/01 o—9 o 34 —0 /012
/08 o—1 10 2 33 F—0° [/011 1/08 o~ 10 2 33 F—0 /011
1/09 o111 - 32 F—° 1/010 1/08 o—q 11 - 32 f—0 1/010
LK o—12 — 310 NC w o—12 - 31—° NC
W o—13 @ 30 F—o° CAS W o—q13 @ 80 —o0 Cas
RAS o— 14 e 29— OF RAS o— 14 = 29 —0 OE
All o—15 : 28 —© A9 NC O—15 : 28— A9
Al0 o— 16 210 a8 Al0 o— 16 2T F—C A8
A0 0— 17 26 0 A7 A0 O—1 17 26 (—© A7
Al o—18 25— Af Al o—18 25 [—© A$
A2 o—119 24 F—0 A5 A2 o— 19 24 [0 A5
A3 o—q 20 2BF—0 M A3 o—120 28 f—0 A
Vee 21 22 F—° GND Vee O— 21 2 F—° GND

416
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42-pin Plastic SOJ (400 mil)

Vee 10 42— GND
1/01 o2 A1 F—0 1/018
1/02 o3 40 [0 1/017
1/03 o—4 39 F—0 1/016
1/04 015 N 38 [0 1/015
Voo O—16 ~ 30 GND
1/05 o1 o 36 F—0 /014
1/06 o 8 ~  35F—0 /013
1/07 o9 S 3o 1/012
/08 o100 7 33F—o0 1/011
109 o~—{11 o  32/—° 1/010
¥ o—112 - 3o N
w o—q13 « 30 f—o Cas
RS o—li4 < 29 —° OF
NC o—{15 280 A
Ne o— 16 T A8
a0 o— 17 26 F—O AT
Al o—1{18 250 Af
a2 o—113 2 [0 A5
A3 o—1 20 3[F—0 At
Vee 1121 221—° GND

417

Powered by ICminer.com Electronic-Library Service CopyRight 2003



M Ly275a; 0042534 RLpp -NECE‘
©PD42516190,42517190,42518190

50-pin Plastic TSOP (400 mil)

[£PD42S16190)

Reverse bent

Vee 01 ~ 50 —° GND GND o— 50 Ot Ve
1/01 o2 490 1/018 1/018 49 2 {0 1/01
1/02 o3 B8F—0 1/017 1017 O 48 30 1/02
1/03 o—14 410 1/016 1016 O 47 4 =0 1/03
1/04 o5 N 46 [0 1/015  1/015 o 48 . 5[0 1/04
Vee O—16 ~ 45 —° GND GND o—{ 45 - §[—0 Vec
1/05 o—171 o 4r—o 1/014  1/014 o—f 4 o 1[0 1/05
/06 o—s - 30 1/013 1/013 o—q43 - 8 [0 1/06
1/07 o9 ~ 20 1012 1/012 {42 ~ 9 [0 1/07
1/08 0 10 2 4Lf—0 1011 1/011 o—q 4l 2 10 F—0 1/08
1/09 o—11 - 0 F—0 1010 1/010 o 40 - 11 F—0 1/09
NC 0— 15 - 31— NC NC o—36 - 15— NC
W o—11s 35— NC NC o—35 16— LW
oW o—j17 ~ 34— CAS CAS Oo—1 34 ~ 17fF—o W
RAS o—118 - 33— 0F 0E o133 =~ 18 —© RAS
All 119 = 32— A9 A9 O—132 = 19 f—° All
Al0 0—{ 20 3o a8 A8 0—31 20 =0 410
A0 o— 21 30 F—o A7 AT =130 21 =0 40
AL o— 22 29 0 A6 A6 o— 29 22— al
Az o—123 28 [0 AS A5 0—] 28 23 F—0 A2
A3 o—u 20 M aMoo—f 24— A3
Vee 0125 26 [——C GND GND o— 26 252 Vee
418
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{#PD42S17190])

Reverse bent

Voo O—1 ~ 50 F—C GND GND o— 50 O1FH2° Ve
1/01 o2 49 0 1/018  1/018 O~ 43 2o 1/01
1/02 o—13 48 =0 1/017  1/017 o 48 3 f—o 1/02
1/03 o1 4 47 F—0 1/016  1/016 O~ 47 4F—0 1/03
1/04 015 N 46 F—0 1/015  1/015 O~ 46 N 50 1/04
Voo O—16 o 45 —O GND GND o— 45 ~ 60 Voo
1/05 0—47 o 40 1014 1/014 O 44 o 70 1/05
1/06 018 - 43 F—0 1/013  1/013 o~ 43 - 8 0 1/06
1/01 o419 ~ 20 1/012 1/012 Oo— 42 > § 0 1/01
1/08 o<1 10 < 41 F—0 1011  1/011 o4l < 10 =0 /08
1/09 o— 11 - 40 [0 1/010  1/010 ©— 40 - 11 0 1/09
N 0|15 > 36— NC NC o— 36 > 150 NC
LW o916 35 —o© NC NC o— 35 16 F—° LW
W o— 17 -~ 34 f—o0 CAS CAS o—134 -~ 17— W
RAS o0— 18 « 33 f—° OE 0E 0—33 -~ 18 —© RAS
N o— 19 = 32 [0 A3 A3 o—132 = 190 XC
Al0 o—1 20 31 [—O A8 A8 o—1 31 20 [0 A10
A0 o—4 21 30 —O AT AT o—{ 30 21 —o A0
Al 0— 22 20 [F—O 46 A6 0—1 29 22— Al
A2 o—423 28 |—O A5 A5 o—4 28 28 —0 A2
A3 o— 24 27 —° A4 AL O0— 27 240 A3
Voeo O—1125 26 —° GND GND o— 26 350 Ve

419
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[1PD42S18190]

Reverse bent

Vee O—1 ~ 50 —© GND GND O—] 50 O1F° Ve
/01 02 49 F—0 1/018  1/018 o—| 49 2fF—0 1/01
1/02 o3 48 0 /017  1/017 o— 48 3f—o /02
1/08 o—14 A7 F—0 1/016  1/016 o— 41 40 1/03
1/04 0—5 N 46 —0 1/015 1/015 o— 46 N 5 [0 1/04
Ve O—16 ~ 45O GND GND 0— 45 o 60 Ve
1/05 o—17 - MF—0 1014 1/014 o— 44 - 70 1/05
1/06 o8 ~ 43 F—0 [/013 1/013 O— 43 - 8 F—° 1/06
1/01 o—19 r 420 1012 1/012 O— 42 o 9 F—° 1/01
1/08 o 10 z f1F—0 1/011 1011 o4l 2 10 F—0 1/08
1/09 o—q11 o 40 F—° 1/010 1/010 O— 40 o 11 [F—° 1/09
NC o—15 - 36— NC NC O— 36 - 15[—0 NC
¥ o—16 35 —° NC NC o— 35 16— ¥
w o—f17 ~ 34 —0 CAS CAS o— 34 - 17— W
RAS 0—118 - 33— OF 0E o—33 = 18 f—0 RAS
NC o—19 ™ 32 F—o0 A9 A3 o— 32 - 19F—° NC
NC o— 20 31 f—O A8 A8 00— 31 20 —0 XC
40 o— a1 30 o0 A7 AT o— 30 2LF—0 A0
Al o— 22 29 [—O A6 A6 o—1 29 2o Al
A2 0— 23 28 O AS A5 0— 28 28 F—0 A2
A3 o— 24 o M AL o—27 U0 A3
Vcc Oo— 25 26 —C GND GND o—1 26 51— Vee
420
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ELECTRICAL SPECIFICATIONS
ABSOLUTE MAXIMUM RATINGS*

PARAMETER SYMBOL TEST CONDITION RATING UNIT
Voltage on Any Pin Relative to GND | Vo -1.0 to +7.0 A
Short Circuit Output Current Io 50 mA
Power Dissipation Po 1 w
Operating Temperature Topt 0to 70 C
Storage Temperature Tere -535 to +12§ 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 Vee 4.5 5.0 5.5 v
High Level Input Voltage Vin 2.4 Vectl. 0 v
Low Level Input Voltage Vio -1.0 0.8 v
Ambient Temperature Ta 0 70 C

CAPACITANCE (T3=25°C, f=1 MHz)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
€y A0 to A9/A10/A1L 5 pF
Input Capacitance ——
Ciz RAS, CAS, UW, LW, OF 7 pF
Data Input/Output Capacitance| Cp 1/01 to 1/018 7 pF
421
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xPD42S516190,42S17190,42518190

DC CHARACTERISTICS (Recommended Operating Conditions unless Otherwise noted)

[.PD42S16190)

PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT |NOTES
_ 42 PDA2516190-50 120
RAS, CAS Cycling 1 PD42516190-60 110
0 ting C t [ 3
perating turren % | fecmtecoin. ». lo=0nA | 2 PDAZS16190-70 00| ™
12 PD42516190-80 90
m.as‘éhﬂ(mm. >, lo=0mA 2
Standby Current lecz — — mA
RAS, CAS2Vcce-0. 2V, 16=0mA 0.4
== . 1 PD42516190-50 120
Refresh Current Rﬁ Cycling. 12 PD42516190-60 110
_ lces CAS2Vincmiv.» ) mA 3
(RAS Only Refresh) tre =trcoin. >, [o=0mA 2 PDAZS16190-70 oo
o 4 PD42516190-80 30
- . £ PD42516190-50 100
Operating Current % Cycling, 1 PDA2S16190-60 90
leca RASSV L cmax. > mA K}
(Fast Page Mode) tre= tecain. ». lo=0md 4 PDA2S16190-70 80
o 1 PD42516190-80 10
. 4 PDA2S16190-50 120
Refresh Current [ RAS Cycling, 1 PD42516190-60 110 \ ;
(CAS before RAS Refresh) | = | ‘me=tecaun.>. lo=0mA | 4 pD42516190-70 o] "
4 PD42S16190-80 90
Standby: Vec-0. 2V SRAS,
CAS before RAS Refresh: teas < 300ns 350
4096 Cycle/256 ms
Battery back-up Current RAS. CAS:0V <V, <0. 2V
(Standby with CAS before | '©°® | Vo0 2VEV,aSViq WAX. ud
RAS Refresh) WE, OE:V.a
Address:Don’ t care trasSlus 500
Qutput :OPEN
Self Refresh Current oo, | RAS.CAS:0VSV. 0.2V 200 | g4
ég‘;ﬁegg)ﬂm RAS Self Veo-0. 2VEVwSViw MAX. [o=0mA
Input Leakage Current leees | Vi=0 to 5.5V, all other pins= OV -10 10 | A
Qutput Leakage Current low> | Dour is disabled, Vo=0 to 5.5V -10 10| A
Output High Voltage Vou [o=-2. SmA 2.4 \
Qutput Low Voltage Vor lo=2. ImA 0.4 V
422
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[1PD42S17190)

PARAMETER SYMBOL TEST CONDITION MIN. [ TYP. | MAX. | UNIT |NOTES
. 12 PD42517190-50 140
. RAS, CAS Cycling 1 PD42S17190-60 130
Operating Current leer tnc=tuccurn. 5. lo0nA | £PDAZSITLS0-TO 20| ™ 3
£ PD42S17190-80 110
R—A§. -C_A—S-gvm(mm. >, lo=0ma 2
Standby Current lcez p—— mA
RAS, CAS=Vec-0. 2V, 1o=0mA 0.4
BIS Cyel 1. PD42517190-50 140
Refresh Current 1 ‘é_:gzy ing, 12 PD42S17180-60 ml |
J—— ccy =YIH(MIN.?>
(RAS Only Refresh) tee=t . To=0mA 4 PD42S17190-70 120
RET TRCMMIN. 3. 0 1 PD42517190-80 110
TS Cyeli 4. PD42817190-50 100
Operating Current l %szc 1ne. L PD42§17190-60 90 o 3
cca =V [L(MAX. )
(Fast Page Mode) oy - opp | £ PDAZSLTLS0-T0 80
PCTIPCMIN. ), fo 1 PD42S17190-80 70
L 1 PD42517190-50 140
Refresh Current RAS Cycling, L PD42S17180~-60 130
(TS before TAS Refresh) | O | te=tmcaa.>, lo=0nA [z PDAZSIT190-70 0] ™| 3
£ PD42S17190-80 110
Standby:Veo-0. 2VSRAS,
CAS before RAS Refresh: |, ' <sg0ns 300
2048 Cycle/256 ms
Battery back-up Current RAS, CAS: 0V<V,,<0. 2V
(Standby with CAS before | 19°® | Voc-0.2VSViuSVin MAX. uA
RAS Refresh) WE, OE:V1u
Address:Don’ t care trasS1ps 400
Output:OPEN
Self Refresh Current | RAS, CAS: 0V<V,.<0. 2V 200 A 1
e T ccT ' RO = J23
{ChS before RAS Self Voo0. 2VSVin Vi MAK. [o=0mA
Input Leakage Current Trewy | Vi=0 to 5.5V, all other pins= OV -10 10 | A
Output Leakage Current low> | Dour is disabled, Vo=0 to 5.5V -10 10| xA
Qutput High Voltage Vou [o=-2. 5mA 2.4 v
Output Low Voltage VoL [o=2. ImA 0.4 V
423
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{kPD42S18190)

PARAMETER SYMBOL TEST CONDITION MIN. [ TYP. | MAX. | UNIT |NOTES
- 1 PD42518190-50 190
RAS, CAS Cycling £ PD42518190-60 180
ti t
Operating Curren [eer trc=trcann. ». lo=0nd | 2 PDA2518190-70 170 mA 3
£ PD42518190-80 160
RAS, CAS2V 15 cuin, >, lo=0nA 2
Standby Current leez ——— =A
RAS, CAS =Vcec-0. 2V, lo=0mA 0.4
S Creli 1£PD42518190-50 190
Refresh Current , aﬁzic 1ng. 12 PD42518190-60 o] |
— = C S}
(RAS Only Refresh) oo ¢ ___tm - lo=0mA 4 PD42S18180-70 170
RCTIRCMIN. )y fo 1 PD42S18190-80 160
5 cveli 1¢PD42518190-50 100
Operating Current [ %szc 1ng. £ PD42S18190-60 90 " 3
(Fast Page Mode) cee ) ;t'“’“"-’ oma 1. PD42S18190~70 80
PeTtPeOMIN. ). fo 1 PD42518190-80 170
. 12 PD42518190~50 190
Refresh Current RAS Cycling, 1 PD42518190-60 180
(TS before TAS Refres) | =" | tro=troounn.>, losOnk | uPDAZSIEIR-TO mo| ™|
1 PD42S18190-80 160
Standby: Vee=0. 2VSRAS,
CAS before RAS Refresh: tras<300ns 250
1024 Cycle/256 ms
Battery back-up Current RAS, CAS:0V<V,.<0. 2V
(Standby with CAS before | 1°°® | Voe-0.2VSV nsVix MAX. LA
RAS Refresh) WE, OE:V1x
Address:Don’ t care tras=lus 300
Output :OPEN
Self Refresh Current lec, | RAS.TAS:0VSV,.<0.2 200 | 24 | 18
,§g’}f_e§§§°re RAS Self Veo-0. VEV,u <V MAX. To=OnA
Input Leakage Current liew> | V=0 to 5.5V, all other pins= QV -10 10 ] A
Output Leakage Current low> | Dour is disabled, Vo=0 to §.5V -10 10| A
Output High Voltage Yor lo=-2. §mA 2.4 v
Output Low Voltage VoL [o=2. 1mA 0.4| V

424
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AC CHARACTERISTICS
{Recommended Operating Conditions unless Otherwise noted) NOTES:2,4,6

14 PD42516190-50| 2 PD4 2516190~ 60[ . PD42516180- 70 uPMZSlmo-ggl =
14 PD42517190-50] 11 PD42517190-60( 4 PD42517190- 70}« PD4251 7190~
PARAMETER SYMBOL, 1« PD42518190-50| 12 PD42518180-60/ 1 PD425 18190-70, PDA2S18190-80) v 17 NOTES
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Random Read or Write Cycle Time tre 90 110 130 150 ns| 6
Read Write Cycle Time trwc | 140 160 180 200 ns| 6
Fast Page Mode Cycle Time(Read or Write) tec 35 40 45 50 ns | 6
Read Modify Write Cycle Time(Fast Page Mode)} terwc | 80 85 90 10§ ns | 6
Access Time from RAS trac 50 60 10 80| ns 7,8
Access Time from CAS (Falling Edge) teac 15 15 20 20| ns |78
Access Time from Column Address taa 28 30 35 40| ns T8
Access Time from CAS Precharge tace 30 35 40 45 ns | 1
Access Time from OF tosa 15 15 20 20 | ns
RAS to Column Address Delay Time trap 13 28 18 30 1§ 3% 17| 40| ns| 8
CAS-Data Set-up Time terz 0 0 0 0 ns | 17
OE-Data Set-up Time torz 0 0 0 0 ns| 17
Output Buffer Turn-off Delay (CAS) torr 0| 10 ©of 13 o0f 15| 0| 15| ns| 9
OE Data Delay Time toep | 10 13 15 15 ns
Output Buffer Turn-off Delay (OE) torz 0 10 0 13 0 18 0 15| ns| 9
OE Command Hold Time tosn 0 0 0 0 ns
OE to RAS inactive Set-up Time toss 0 0 0 0 ns
Transition Time (Rise and Fall) tr 3 50 3 50 3| 50 3 50 | ns
RAS Precharge Time trp 30 40 50 80 ns
RAS Pulse Width (Random Read,¥Write Cycle) tras 50 [ 10000/ 60 | 100001 70 | 10000 80 | 10000] ns
RAS Pulse Width (Fast Page Mode) trase 50 11250000 60 1250004 70 (1250004 80 1125000 ns
RAS Hold Time tesw | 13 15 18 20 ns
CAS Pulse Width teas 13 [ 10000 15| 10000 20 | 10000y 20 | 100001 ns
CAS Hold Time tesw | 50 60 10 80 ns
RAS to CAS Delay Time trco 181 32| 20| 45} 20) 50| 25| 60| ns| 8
CAS to RAS Precharge Time tere 5 5 5 5 ns |10
CAS Precharge Time teen 8 10 10 10 ns
CAS Precharge Time (Fast Page Mode) tee 8 10 10 10 ns
RAS Precharge CAS Hold Time trec 5 5 5 5 ns
RAS Hold Time from CAS Precharge truce | 30 35 40 45 ns
Row Address Set-up Time tase 0 0 0 0 ns
Row Address Hold Time tran 8 10 10 12 ns
42s
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(2/2)
£ PD42515190-50] e PDA2S16190- 60| e PD42S16190-70{ 2 PMZSIBIQU—Bq
44 PD42517190-50( 12 PD42517190-50} 12 PD42517 190-70} 12 PD42S17190-8
PARAMETER SYMBOL |14 P42818190-50/ 14 PD42518190- 60t 1 PD42518190-70) 4 P4 251819080l yx 1 T NOTES
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Column Address Set-up Time tasc 0 0 0 ] ns
Column Address Hold Time tean 13 15 15 15 ns
Column Address Lead Time Referenced to RAY taar 25 30 38 40 ns
Read Command Set-up Time tacs 0 ] 0 0 ns
Read Command Hold Time Referenced to RAS | tmsw 0 0 0 0 ns { 11
Read Command Hold Time Referenced to CAS | tres 0 0 0 0 ns | 11
Write Command Hold Time Referenced to CAS | twes 8 10 10 15 ns | 12
Write Command Pulse Width twe 8 10 10 15 ns | 12
Data-in Set-up Time tos 0 0 0 0 ns | 13
Data-in Hold Time ton 10 10 15 15 ns | 13
WE Command Set-up Time twes 0 0 0 0 ns | 14
CAS Precharge to WE Delay Time(Fast Page) | tepwn 55 60 65 70 ns| 1§
CAS to WE Delay tews | 33 38 40 45 ns | 15
RAS to WE Delay tawo | 10 83 95 108 ns | 15
Column Address to WE Delay Time tawp 45 53 60 65 ns | 15
¥rite Command to RAS Lead Time trwL 18 20 20 20 ns
Write Command to CAS Lead Time tow. | 13 15 15 15 ns
CAS Set-up Time for CBR Refresh tesw 5 5 5 5 ns
CAS Hold Time for CBR Refresh tcur 10 10 10 10 ns
Masked Write Set-up Time tmes 0 0 0 0 ns
Masked Write Hold Time Referenced to RAS | twmn 0 0 0 0 ns
Masked Write Hold Time Referenced to CAS | twcwu 0 0 0 0 ns
RAS Pulse Width (Self Refresh Cycle) trass | 100 100 100 100 s
RAS Precharge Time (Self Refresh Cycle) tres 90 110 130 150 ns
CAS Hold Time (Self Refresh Cycle) tons | -50 -50 -50 -50 ns
Refresh Period trer 256 256 256 256 | ms | 16
426
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NOTES:

1. All voltages referenced to GND.

2. An initial pause of 1001 s required after power-on followed by 8 refresh (RAS only
refresh or EK§ before RAS refresh) cycles before proper device operation is achieved.

3. lcct.lces. [eca and lccs depend on output loading and cycle rates. Specified values are
obtained with the output open. [n addition to this.lcca is measured on condition that
column addresses in RAS only cycle 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
tPC(MlN. >

4. AC measurements assume tr=3ns

5. Vimcmrn.> and Veoomax.» are reference levels for measuring timing of input signals.
Transition times are measured between Viy and V..

6. The minimum specifications are used only to indicate cycle time at which proper
operation over the full temperature range (Ta=0 to 70°C) is assured.

7. Load = | TTL loads and {00pF

8. The access time {s determined by RAS access time trac. address access time taa, and CAS
address time tcac. The relationship between these access time and trcp.trao iS as follows.

CONDITION ACCESS TIME
trap Strapcwax.> and trep Strepimax.d tracmax. >
traD = LRAD (MAX. ) Laamax. >
tecp 2 treo (Max. ) tcacmax. >

9. torr(uwax > aNd toezcmax.>» defines the time at which the output achieves the open circuit
condition and is not referenced to Vou or Yor.

10. tcre requirement should be applicable for RAS/CAS cycles preceded by any cycles.

11. Either tgra Or tacuw must be satisfied for a read cycle.

12. twe is applicable for iate write cycle. [f the cycle is early write, it should be satisfied
value of twca

13. These parameters are referenced to CAS leading edge in early write cycles and to EW/Eg
leading edge in late write or read-modify-write cycles.

14, If twcs2twcscmin. > the cycle is an early write cycle and the data output will remain
open circuit throughout the entire cycle.

15. If tepwo2tcpwoimin. >, tewo 2 tewomin. ), Lrwp 2 trwpemin. 5. tawn 2 tawo cuin. > the cycle is a
read-write and the data output will contain data read from 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 Viy) is indeterminate

16. How to enter into CAS before RAS self refresh mode

* [n case of using distributed CAS before RAS refresh
Refresh 4096 or 2048 or 1024 times during a 256ms(Before set into the CAS before
RAS self refresh mode,and after reset).

* [n case of using burst CAS before RAS refresh
Refresh 4096 times during a 64ms( zPD42S16190) or 2048 times during a 32ms _
(1 PD42ZS17190) or 1024 times during a 16ms(uPD42518190)(Before 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 64ms{ 2 PD425S16190) or 32ms(xPD42517190)
or 16ms{«PD42S18190) (Before set into the CAS before RAS self refresh mode, and
after reset).

. 427
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TIMING DIAGRAMS

READ CYCLE
tre
— —_— tras
(Iﬁ‘gﬁt) ‘V’:f: Sn 7 L
tesn tep
tcrp| trco trss tcre
uﬁﬁﬁt) g::: j XQ( e vi /_{
trap travL
tasy) tran tasc tocan |
(1hpat) Virm Wil RO o
) frce tern =
oy v LSS NN
tnes tren —
(lnput) Vn. ////////// —r( — tops™ x\llf
taa
_ e T —
(e YT SOOI ™ 7777
fenc L torr :
o You= oo o (XXX m:——;}
(Output)VOL Hi-2 toLz w Hi'—.Z
terz
428
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EARLY WRITE CYCLE

tre
__ tras
(Input) Vem X { -
tesu tep—
tcre trep trsy tere
A% - - teas -
(Input) Voo _F X ai
tase | trau feap tasg tca taar
(Inoat) Vonm ROF (oL M@O@O@O@O@O(v
twes] towe
twen
twe
e 7= NN\ L/
twes| tﬂw'{m
— twen
oo v NN bee X// J/ (LS
trwe 1
tos
o V= XK owma
(Input)

Note : 0E=Don’ t care
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UPPER BYTE EARLY WRITE CYCLE

tre
— tras
(Input) Vie - N { N
tesu L
tern trep trsu t tere
(Input) Vir— j N o i
trap traL
tas tran | tasc ig\_ﬂ
(It Vi ROW L oL )
twes twer tew. ;Il
o v NNNNNNN\N\N T ST
tows ] tmutmﬂ
wiloy Y= 777777777 AN\
tmes tox

tos
[/010~ v
1/018 Vi: DATA IN
(Input)

Note : OF, 1/01~1/09=Don" t care
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LOWER BYTE EARLY WRITE CYCLE

tre
_ S — tras —
uﬁﬁﬁw X::: SL 72 \
tesH [ trp—
tCRP tRCD tRSH tCRP
_ _ - ‘ |
RESR j N - i
tasr | tran tRIAD tasc tea fa
(Inpat) Ver— RO¥ ; CoL. :
MCH
tmes] tams
oy V= 7SS T ANNNN
t
twes L twc:"' trwe
a2 NN\ /S S S S S S SSSSS
tos ton
T PN IR ST O TNee

(Input)

Note : O, [/010~1/018=Don’ t care
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LATE WRITE CYCLE

tre
— tras
(Input) Ver T { -
torn trco e trsy tm’;‘
(imput) Vi j R A
tasy tluutimlo tasc tea
" tcan
(Lhoay Voo™ Mi w. W
trwo
tews
ameo - ANNNNNNNNNNNNNNY V7 LS
trRwL N
tow
amen s \NNNNNNNNN\NN\N\N\N\X " V777777777
toen
vy vim LLLLA ROOONONNNNRN
toep fos tou
oo SN o~ 02600 0%
Input
432
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UPPER BYTE LATE WRITE CYCLE

tre
—_— tRAS
(Inpat) Vie— X A N
torn treo e trsy - tRP;;;;4
1oy Yoo~ j % o £ 7
tASR tRAD tRAL
tran , tasc
= tcau
R 6C STHS 6 S :
[ trwr
M T=EN\NN\NNNNNNNNNN\N\N- A SIS IS IIIY
tMC tMRH L tMC“
wow V2= LSS ST NN\
toen
sy V= LA RO
toen
o e oro SR S
{Input)
toen . tp4 ¢
e lececo S RN ) QT 1200020200
(Input)

433

Powered by ICminer.com Electronic-Library Service CopyRight 2003



W Lu27525 00u2550 355 ERNECE

©PD42516190,42517190,42518190

LOWER BYTE LATE WRITE CYCLE

tre

— tras

WS Ve % J—\{
(Input) ViL— N # ) N

tesw = tep—
tcre treo trss tere

WS Vine j S tess 7

(Input) ViL— \\—\ 7 /
trap tran

A I

tass tran | tasc ¢
CAH
(1o v XXX rr XX OoL.

tme tmra L__' tuen

o Vo= LLLLLL ST - NN\
oy b SNSNNSSNSSSSSNNNW VT 7777
e Vo= LT ROONNNNNNNNN

toep to
ton
1/01~ Vrn Hi-Z
e X I TR 000

(Input)

1/010~ v Hi-Z
1/018 y 7 ZXE """"""""""""""
(Input)
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READ MODIFY WRITE CYCLE

trwe

—_ tras
RAS  Viu— N -
(Input) V::— SK 71 \
tesu trr

terp

treo trsH tere
CAS  Vin— j LA teas mr.g
(Input) V::— \\-w £/

i trap

tasy | tran , tasd tc.\nl
Add  Viu— a
1o KOk kot (ORI,

tres] trwo [ e
fe—] town = tawr
iy vas LSS O :[ (LSS
e tRw'DtAth :t:::,_—-
oy Vo= LT N/ T
taa
toea
e 72 OO Y /"t
" [tcac™ = tod ton
1/01~ Hiz ——
o i TR R RXX KKK
{Input) .__.I torz
terz toez
1/01~ v Hi-Z @Eﬁs Hi-Z
/018 yop— TTTTTTTTTIIITITrIroomasseesceseeess LY St
{Output)
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UPPER BYTE READ MODIFY WRITE CYCLE

trwe
—_ tras
RAS  Vie— — 4 v IR
(Input) Vir— N A N
tesu [ trp ~
tomr troo trss tere
-CE V[H_ j teas -
(Input) Vie— - 2
™ trap™)
tasel | tran | tasc tcuv’
Add  Viu— ¥
(Input) V::— RO%L CoL.
t
tres] trwo = J
F._. tewn 't_tmﬂ.
7 wP
(Input)Vu. /////// 5‘( 7—/ ////7
tAWD tMCH
thes]
4 o—tmﬂ-—q
e = z
taa
toea
¥
(lnput) Vn. l\\\\\\ \\\—t
trac [ toep™
101~ Vig— ZXXEH"Z ........... S RN A SR <X
1/09 Vi —
(Input) torg
teLz torz
1/01~ Hi-Z s N Hi-Z
R S B R R O T e o
{Output)
taa [ toep EDS ton
——| tCAC_.
1/010~ Vm Hi-Z —
o e X0 e A ¢, XD OO0
(Input) t
RAC t
oLz
toazI
I/010~ Hi-Z terz | '4 Hi-Z
/018 YoUZ crerenenessesse et T i:X>§ OUT fremerosmsrmmmemommssesesmscorocoeneens
{Output)
436
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LOWER BYTE READ MODIFY WRITE CYCLE

tre
T —_—] tras —
(Input) V::— b A \_
tesu [ trp —
tCRP  PR— tRCD tRSH tCRP
B Ve T+ tens 7
(Input) V::— j tran \\k yaim
tasH tRAHI tasc tcm-l1
Add  Vig— ROW o CoL
(Input) Vio— N_ .
tmen
tmcs] tmru
w v b N-
(lnput) V;: 7/// / tow \lk
trwp trwe
tawn t
tras [ tewn wP
v y N
iy Vs LLLLLS ST N XSS
taa
toea
v £
ey 2 ONONONNNNNNNNNY
] tcac toep
trac sl ton |
Hi-Z
1/01~ Vin— m ......... S 0 SR I R <Z: i
/03 Vie— M DATA IN
{Input) oLz \
' tehz —
1/01~ Vo — Hi-Z g 'y 3\ Hi-Z
1/09 yor— TTTTTeTseesseepeessseocpesesses R O 00, L0 S S
{Output) — taa
toea
— toep
1/010~ Vm Hi-Z ] teac™ ]
TR eer ooz
(Input) Rac torgz
terz toez
1/010~ Hi-2 —\ Hi-Z
T O D
(Output)
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FAST PAGE MODE READ CYCLE

trasp
R t
RAS  Viu— \ RHCP Zz—\_
{Input) V,o— e 7 trr
tec [ trsy~ ]
tere tere
—}F’" [ trcp teas [ tcas tons
CAS  Via— pYS N S s
(Input) Vio— trap Q ter b tee >L 7’/ (
tCSH 1
tasr | [tra tlasg tcan tasq | tca tasd | tca
Add  Via— a >f ;‘
(Input) Vio— ROW b COL. o COL. LCOL
treu
trks tren trex traL
tres tres [ tren
W Vin— + W n B n N
(Input) Vie— Z/ ! \ :s.\
trrH
trs trew trex
. tres tres " trcu
LW Viu— -+ B B ~ 3*”‘
{Input) ViL— L/ ] \ ‘:\
toea — tAcP_—'t '_ t,qcp:t'ms__i
o AL/
(lnput) V,L \\ \\\\\“k - \“‘( 4 /
tors
teac A
OEZ
1/01~ Vou— ———\ Hi-Z
1/018 Vor— DATA OUT DATA OUT DATA OUT ai’ """
(Output) toLz
terz terz
438
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FAST PAGE MODE EARLY WRITE CYCLE

trasp
D .—t —
RAS Vie— 34 RHCP |
(Input) Vio— N 7 \
— ¢ trp
tee R
tcre ter tep tere
j [ trco teac™ " tcas — [ tcas™]
CAS _ Vin-— b at ;§ v Ry Vi
(Input) Vi— trap %::__7 M % i
¢ ' traL T
tase | tr tasd °F tasd | tea asd | tca
tcan
Add  Viu— d
(Input) Vi:“ ROW . COL. COL. COL.
tows | towr trwe
twe twen twe twen 't we Ec‘vn..__'
J— WCH
A t \ twe \
(Input) Vie— R\\‘\\\\k " 7—/-] X il 7[ - twe r///////
towe L tcw:___'l tnn__']
twen twen tow ™
twes twes{ twest | twen

(i v~ SNNNNNNCT = NAT e N/ /.

/f

(Input)

Note : OE=Don’ t care
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FAST PAGE MODE UPPER BYTE EARLY WRITE CYCLE

trasp
RAS  Vie— BN l—L
(Input) Vie— N 1 M
tre
terr e— ¢t tcre
RCD
f)ﬁ Via— }_‘ t 4
(Input) V,.— RAD
tasw [tra tasc
Add VIH_ Row - COL
(Input} Vin— N
tw“
(lnput) Vr:f K\\\\\\ ////
t
tmes tMCL _1‘_ tucs tmen tues t:Z:
W Vig— 7 y i N/
amo Vs LLLLLS AN
1/010~ v
1/018 yii_
(Input)
Note : OE, [/01~1/09=Don’ t care
440
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FAST PAGE MODE LOWER BYTE EARLY WRITE CYCLE

trasp
RS Ve N trucP L/ N
(Input) V:— N A tre k
e tpc— 1 trsu t
tcrpf tee ter CRP
; trep tcac [ teas™ —tcas™
CAS  Viu— pa L N KN 7
(Input) Vio— taso QS___% EL_____J'! St 7—/ /
tosh I traL
tasH (tra tasd te tasd | tea asq | tea
Add  Viu— -
(Input) v;:_ ROW . COL. COL. CoL.
tmes] tmen tmen I' tmrH
tmes tmes tmcu
W v — ' — 1] .. |
{Input) V::— VAV A L/ . '\j S.S
Tt tom— tow—
twc t'CH tw‘- tWCH twr‘ tVICK
LW Viw— N\ —/ N\ —/ 1\ — /
(Input) Vie— \\\\\\ X e X ([ twe =X X I[tw 7—// / / / z
!
1/0t~ Viu—
1/09 y,1 —
(Input)

Note : O, 1/010~1/018=Don’ t care
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FAST PAGE MODE LATE WRITE CYCLE

trasp
RAS  Viu— N: tesu truce
(Input) ViL— MR — 7 tre
tec trsH f
ter ter
" trcp tCAs_—’F tcas
CAS  Vin— K N
(Input) VIL- \:Ex__________f e Z=
trap t
RAL
tasr | [tra tasc | tcan tasd tca
Add Vm—
(Input) ViL— ROW COM COL.
towe "_tmm._4
tres| twe tres — tow. T
] = [l 5
W Viu— i i f i # N N
(Input) er__ / !‘__ }
tow et . —
RWL
trcs twp tres twp tres| bt cwr—
twe

L7l

wo = LLLLLS ) ‘a2
o o= LLLLLLL | N | N7 [ RN\

e tos
OED| | t tOED
1/01~ Vie— Hi-Z
1/018 V;L— """"""""""" IN H—Z
(Input) 1
442
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FAST PAGE MODE (UPPER BYTE LATE WRITE)

trase
RS Vin— x< tesn truce 7;
(Input) Vio— s A X
RP
trc trsu Tt
[ treo teas™ tcas tcas
EA_S- VIH_ X v a N L/ 5\- —Z
(Input) V;o— trap QL__Jé / 5‘ '—//_
f traL
tasr | [tra tasc | tcan tasd | teca asg | tea
Add VIH_
(Input) Vie— ROW COL. CoL. COL.
towe towe '_tmn__'[
tres] tres] tres S p—
F_’ twee |, twe | twpm
Uwvm—/iifif N N N '
(Input) Vi— L MR e—— B
t t tvep
tmes] MeH tmes MeH tmes
Fﬂ tMCHH

ﬁ Vin— n - R - X0
ame V= LLLLLS N

0E Viue— + 3 <
iy V= L L L LS N RO
toen toep
1/01~ Vi— Hi-Z
q V‘g Ve T B : N i
npu DS DS
torp " ton toep " to
1/010~ Vin— Hi-Z \
[/018 yir— "TTeTerereereeeoee N e IN
(Input)
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FAST PAGE MODE (LOWER BYTE LATE WRITE)

trase
RAS  Viu— \k tesn truce v
(Input) Vi — N a tre
tec trsu _—
ter tee ter
' trcp teas teas™ tcas
CAS  Viu— LYy MO N LN 7 A
(Input) Vi— trap Q;__?‘ﬁ / SL &
I traL
tasr | {tra thasd tean tasg | tea asqg | tea
Add Vm—
(Input) Vi— ROW CoL. COL. COL.
Tk
t tuen ¢ tme: t n
F‘C‘s'l mcs MCS cH
-U_W.Vn{"/fiii# i\ /1 mASY4iR R
(Input) V,.— \_
; tow ¢ town . tawL
cs RCS RCS e _
F_. twe t

W Vie— N
ey vom LLLLLT Y

'_*1 toen
£
(lnput) V,L ’/z////ﬂ//://;//;/
tos
toen ton
1/01~ Vn-t Hi-Z
/09y, - """t o
(Input)
toep toen toen

1/010~ Hi-Z
(Input)

444
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FAST PAGE MODE READ MODIFY WRITE CYCLE

trasp
§A7§ Vin— ).< tesn
(Input) ViL— e
trrwe
ter ter
[ treo| teas [ teas
T Vonm T\ ! !
(]nput) VIL— tRAD &S——-—————Jﬁ '_L__?d
tase trar taskc tuuj tasd ftea
[ tasq ]
Add  Vie— r ‘-
(Input) Vie— ROW COL. VCOL'
X tawn tar ) tawp : .
cs kes RCS|
_ . i g Y e M Y
uw Vin— U( N twe K the
(Input) Vio— Et__% 5\
trwp tepwn™ )
t tawp ™ tawp
FEE., tewnp ] | —tcwp .
W Vin— 7 ﬁ \< twe | [/ \: twe | |/ S.: twe
([nput) Vi— N T i
tawn tepwo tcewo
T tack ] tafesr ]
ﬁ VIH_ \ tM \ tAA
(lnput) Vie— ™ K
tl, de— toep t o — toen
arg g
terz torgz terz togz
. torz i tory ™
1/01~ Vou— Hi-Z
1/018 yo, — ~~07TTTTyTTTTTYT e AR N =" T
(Output) toea ton toea
tos tDs
1/01 Ri-Z trac —
S Vaw— . i | SO
1/018 yir CZLIN ' SRRRERAT <'@F IN
(Input})
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FAST PAGE MODE UPPER BYTE READ MODIFY WRITE CYCLE

trase
B V- Y tesn !
(Input) Vio— s — /'t
trrwe A . trsu z
cp it
[ treo tcas " tcas — = tcas CR'I
B Voum % ] ] ;
(Input) ViL— QS—JL‘ N A N 7-//
tasd | tea trac
Add  Viu— L
(Input) V;:— COL.
tow] tawp ‘iﬂ
‘ln'c_s‘ - trwr
— twe towo twe .
w VIH_ / | I/ N | V]
(Input) Vi— \.._% ‘L_*
tepwn tmca
. tmes itmcn
LW Viu— / » M 6 N
(Input) Vio— ﬁ —1 x\
tha
[ itace  ltage
0F Vin— tha tan
(Input) Vio— n y i -
}iA:: toen EA_:: torn teae toeo
touz tltorz teLz - ltosz kot torz
torz ] 5 torz ] s -
1o~y o B2 | il | L]t Ri-Z
1/09 VoL— K - A U { R
(Output) R ,
bea bEA tora
e — 5} — JE—
1/01~ _ Hi-Z tehg A thap tiacr
l/09 g::_ -------- L-----t-..... ..... P< .---.--i..cmr.h ..... -k
(Input) AN -tif’: ;g:n taa tcae {torp taa tca
terz ' tq bz toerz i togz terz
: tord tor t .
1/010~ Vor— Hi-Z oL Hi-Z
[/018 VOL— ------------------ P veappoensoan e BRSO R b PPrcccccccccnnea,
(Output) tora ton toea ton toea
trac to:| tog
[/010~ Hi-Z
LT e 4 X
1018 1= T S T S KX XX
(Input)
446
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FAST PAGE MODE LOWER BYTE READ MODIFY WRITE CYCLE

tRASP

RAS _ Ven-— Y tess
(Input) Vio— B §

terwe trsu

tce ter
[ treo| tcas F— tcas — teas

m Vin— \Q

(Tnput) ViL—
trap t
RAL
tasy [tra t tcan tasd tca tal tea
E ~—y
[

Add  Viu— rd d
(Input) V::— ROW CoL. . COL.

AN

RN

AN TE

t
tme tmen McH

tmes)
F"’ tmes tmes "t mra
W Vi 7 A
{Input) Vie— ﬁ L

1 tow tawo | [

trRwL
W Viu— 7/ N 3
(Input) V:— ﬁ gL N

&

[ 7

(71
)

171

CPWIL

0E Via—
(Input) Vi—

1/01~ Vou—
1/08 you_
(Output)

I/Ol~ vl"_
1/09 ViL—
(Input)

1/010~ Vor—
17018 y,, —
{Output)

[/010~ Vew—
1/018 yiR_
(Input)

. 447
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RAS ONLY REFRESH CYCLE

tre
tras '
§K§ Vin— R Y N
(Input) Vie— E‘( \_
tcre tre™
trrc
o Vs LA N4
(Input) Vip—
ltASR tran |
Add Via—
(ihady Vin m Rov
Note : 1/01~1/018=Hi-Z
CAS BEFORE RAS REFRESH CYCLE
tre
L trp tras { | trp
RAS Via— N N
(Input) Vi M 7H N~
trpc
tep tenr
tesr

N

apun V2 (LSS

Note : Add=Don’" t care, 1/01~1/018=Hi-7

448
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HIDDEN REFRESH CYCLE (READ)

trc tre
trp trp
. tras tras {}
uﬁﬁﬁt) 8::: SL 7ZmSL fH ”\
tcrp treo trsu fomm I tere
m Via— j N ’L[
(Input) Vie— trab -
tasr | [tr t:if tean
b A KA o KKK
tres trrr
o V- LLLLT AROOOERRRTTRRYT
tres trru
oy vim LLLLS RO
taa
_ toea
oo V2= SN 77777777777
Yoi~ o e S
W § ST S
torz
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W Lu2?7525 DO0425kL 112 MENECE
©PD42516190,42517190,42518190

HIDDEN REFRESH CYCLE (WRITE)

tre tre
. trp 1 tre
. tRAS tRAS
(Iﬁégt) 3::: SL rzi Sn H _\
tCHR |1
tcre| trep trsH terp
R e j N
tASR tR t Sq tCAH
8 T o KXXXRIKKIIIIIEN
twes
twen
amen 2 O\ " L/ S
twes
twen
o e s NN\ ™ LSS S
tos tou
o i M Mooooooooooooc
VIL
(Input)
Note : OE=Don’ t care
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Powered by ICminer.com Electronic-Library Service CopyRight 2003



B Lu27525 0042567 059 MRNECE
xPD42S16190,42517190,42S18190

HIDDEN REFRESH CYCLE (UPPER BYTE WRITE)

tre trc
| tre | trp
tras tras
S V- ——\ %z—\_ sz‘
(Input) V::— N A N \
teun ’
tcrp| treo trsu terp
CAS  Viu— N 74
{Input) vii’— j t \\—v
RAD
tasr | [tr thasd tcan
Add  Viug—
iy T O o KRRRITKIKAKITIIN
twes
twen
twp
(Input) V,L \\\\\\\\\>\\§\\\\k 74/;//)/<//,7 1///// ///)//;//)//;;7
tMry
tMCS -
. tmer
L¥ Vie— 4 + EN
(Input) V,.— M ANEANEANEA AN
tos tou

1/010~ Vie—
1/018 y, — DATA IN
{Input)

Note : OE, 1/01~1/09=Don’ t care
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M L427525 0O0425L8 T95 BENECE
«PD42516190,42517190,42S18190

HIDDEN REFRESH CYCLE (LOWER BYTE WRITE)

§K§ VlH"
(Input) V;.—
§K§ VIH"

(Input) Vio—

Add

HW Vxﬂ‘_
(Input) Vi—

(IHPUt) VlL

1/01~ Vin—
1709 v, —
{Input)

VIH—
(Input) Vio—

tR:c e tmt“c e
s I s N
tcre| trep trsu Lonn ! tere
tasr | |tr thsg tcan
tmme
tmes ¢ M
twes tecn
AN i LSS
tos ton

TXXIIRA

DATA IN

Note : OF, 1/010~1/018=Don" t care

CAS BEFORE RAS SELF REFRESH CYCLE

RAS

CAS

1/01~ Vox—
1/018 yg, —

452

Vxn“
(Input) Vi—

VIH_
(Input) Vy—

trps

trass
WLA
%
trec
teen tons
i tese
—/ 9 l
tor
Hi-Z
----------------------------- 56
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B L427525 0042L08 4TL EMENECE

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

*

under development
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M L427525 0OY2L09 338 ENECE

26 PIN PLASTIC SOJ (300mil)
24 Leads

NEC Cord:S26LA-300A

26
imimimininlinl

1
imiminisiais

U/
+

%IULIULJLJ

Powered by ICminer.com Electronic-Library Service CopyRight 2003

F E
5 ]
| L
4 + o
| - u ' |
@ 1 : | .
U i U 1 l
R ) P T
T - D ) 1 .
(<], MBS N @
S26LA-300A
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.12 mm 02 70010
(0.005 inch}) of its true position (T.P.) at B 17.1%408 0.673% 0n2
maximum material condition. c 7.62 0.300
D 8.47+0.2 0.333:3 383
E 1.03£0.15 0.041:33%8
F 0.74 0.029
G 3.5£0.2 0.138£0.008
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+332¢
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%3 32 0.008+3 8%
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M L427525 0042L10 O5T MENECE

28 PIN PLASTIC SOJ (400mil)
24 Leads

NEC Cord:P28LE-400A

28
Aracrrg

ACmcIrerm

15

| NS () D ) SN O ) 08 ) s

14

NOTE

Each lead centerline is located within 0.12 mm
(0.005 inch) of its true position (T.P.) at maxi-
mum matenal cond:tion,

P28LE-400A
ITEM MILLIMETERS INCHES
B 18 6783 0 735:88%
c 10 16 0.400
D 11.18=02 0.44078 388 |
E 1.087°'8 004378888
£ 0.7 0.028
G 3502 0 13878388
H 2 4202 0 0948882
i 08 MIN 0031 MIN.
J 26 0.102
K 1.27 (TP 0 080 (T.P.)
M 0 4000 0.016-8 832
N 012 0 005
P 9.400 20 0 370°888
Q 015 0 006
T RO 85 R0.033
U 02088 0 00878 332

496
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BN L427525 0042bll T9b EMNECE

28 PIN PLASTIC SOJ (400mil)

28 Leads
NEC Cord:P28LE-400A1
B
28 | 15
o I F g e o o v W I o Vo A U m A |
-+ O |a
L1JLJ[_1L_IL_ILILJL_IL_II_IL.JI_IL_H1_4.I I
e \ i \
. Id L:‘:3
JERLVAVLY ! ! L l J
LR U 1 j il u ~ ) l U
P T
- G | |
MBIV @
P28LE-400A1
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.12 02 0 008
mm (0 005 inch) of its true position {T.P.) at B 18.672035 0.735% 013
maximum maternal condition. Cc 10.16 0.400
D 11.1820.2 0.4403 3%
E 1.08%0.15 0.043'3%8
F 0.74 0.029
G 3.5£0.2 0.138+3 338
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 40%0.20 0.370+5 538
Q 0.10 0.004
T RO 85 R 0.033
U 02033 0 00873%%
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B Ly27525 0042LLl2 922 EENECE

32 PIN PLASTIC SOJ (400mil)

NEC Cord:P32LE-400A

32 17
minfuisisisinisiisisEnEcsisininEs!

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

F E

: i

=7 =
— T
gl a P
M )
P32LE-400A
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline s located within 0 12 mm
(0 005 1nch) of its true position {T P} at maxi— B 21.06=02 08290 008
mum material condition c 1016 0 400
D 1118202 0.440+0 008
3 1.005£0.1 0 0404 504
F 0.74 0029
G 3.5x0.2 0 138+0 008
H 254502 0 100£0.008
| 0 8 MIN 0 031 MIN
J 26 0.102
K 127 (T.P) 0050 (TP}
M 0 400 10 0016383
N 0.12 0 005
p 9 4x0 20 0 3700 008
Q 0.1 0.004
T R0 85 R 0.033
u 0.20%¢¢ 0 0083 8%

498
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42 PIN PLASTIC SOJ (400mil)

NEC Cord:P42LE-400A

B

42

22
hnnnnnnnnﬁnnnnnnnnmn

—+ O o

1
1UUUUUUUUU UUUUUUUUUH_____

- F E
o
I —
MG N @
P42LE-400A
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.12 02 ~0008
mm {0.005 inch) of its true position (T.P.) at B 27.5693s 1.085%5 014
maximum maternal condition. o) 10.16 0.400
D 11.18£0.2 0.440£0.008
E 1.08£0.15 0.0433 338
F 0.74 0.029
G 3.5+0.2 0.138+£0.008
H 2.545+0.2 0.100+0.008
| 0.8 MIN. 0.031 MIN.
J 2.6 0.102
K 1.27{T.P) 0.050 (T.P.)
M 0.40£0.10 0.016+3882
N 0.12 0.005
P 9.4+0.20 0.370+0.008
Q 0.10 0.004
T R 0.85 R 0033
U 020734 0.0083 9%
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26 PIN PLASTIC TSOP (300mil) *
24 Leads

* .,

under development
NEC Cord:S26G3-50-7JD

26 14
HHHHAHAAR HHAAHAAARA

detall of lead end

N . 1 LA,
D 1
FEEBEE T HEEEHH
1 A 13
H

I I | J
t | | ! '[L
G} .rj,[__].t_”_”_”_ “||~||||_||_||_|| ’ _____ _'__ _ __lj\L
T f F
AL A
0 [§] m @)

$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 matenal condition. B 1.06 MAX 0.042 MAX.
C 1.27(TP) 0.050 (T P.)
D 0402010 0.016:3 3%
E 0.05+0 05 0.002+0 002
F 1.1 MAX. 0.044 MAX.
G 0.97 0038
H 922+0.2 0.363x0.008
| 7.62+0.1 0.300+0.004
J 0.8+0 2 0.031*33%8
K 0.12573 42 0.0053 33
L 0 5+0.1 0.020%9 352
M 0.21 0.009
N 010 0.004

500
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26 PIN PLASTIC TSOP (300mil) *
24 Leads Reverse bent

* .

under development
NEC Cord:S26G3-50-7KD

26 14
HHHAHAHAA HHHAAAA

detail of lead end

[*~5°+5°

H——— ;

?HHHHH HHHHH%

(D

B L
1 |
o et ‘f@f@ggr'i"rﬁ“‘_u‘_.;;ﬁg; e L """" .
T ]
; J
$26G3-50-7KD
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline 1s located within 0.21
mm (0.009 inch) of 1ts true position (T.P) at A 17.40 MAX. 0.685 MAX.
maximum matenal condition B 1.06 MAX. 0.042 MAX.
C 1.27(TP) 0.050 (T.P.)
D 0 40+0.10 0.016-3 838
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 0.031739%8
K 0.125%9 82 0.005%3 3%
L 0 5%0.1 0.0205 3%
M 0.21 0.009
N 010 0 004

SOlI

Powered by ICminer.com Electronic-Library Service CopyRight 2003



B Lu27525 00u42blb 578 EENECE

28 PIN PLASTIC TSOP (400mil)

24 Leads
NEC Cord:S28G5-50-7J4D1
28 15
ARHEHREBEAA HERHAAAA
detail of lead end
\ —_——
D i T2
: \
w b
™
HEHHHEH BHHHHEHEH
1 14
A
H
i
J
____________________ AN
$28G6-50-7J01
NOTE ITEM ! MILLIMETERS INCHES
Each lead centerline 1s located within 0.21 mm
{0.009 inch) of its true position (T.P.) at maxi- A 18.81 MaX. 0741 MAX.
mum material condition. B8 1.15 MAX 0.046 MAX.
[ 127 'T.P. 0050 (T.P)
D 0 40=°"° 0.016 736833
E 0.05%0 058 0.002*0° 002
F 1.1 MAX. 0 044 MAX.
G 0.97 0 038
H 11 76792 0.463 %0 voe8
| 10 16:=°" 0.400%0 004
J 0.8:°2 0.0317°8 88
K 01257388 0.00533%2
L 050! 0 0208 832
M 021 0 008
N 0.10 0.004

502

Powered by ICminer.com Electronic-Library Service CopyRight 2003




M Ly2?525 0042617 404 EENECE

28 PIN PLASTIC TSOP (400mil)
24 Leads Reverse bent

NEC Cord:S28G5-50-7KD1

28 15 detail of lead end
BRARAAAA BEHHAAAEA

HEHHHHE ~ HHHHHH
1 14

L
1
h°4 :*:rn__,:\ ---------------------
| , y
L
H
$28GS5-50-7KD1
NOTE _ [ITEM | MILLIMETERS INCHES
Each lead centerline 1s located within O 21 mm l
{0.009 inch) of its true positton (T.P.} at maxi- A 18.81 MAX. 0.741 MAX.
mum material condition. B8 1.15 MAX, 0.046 MAX.
[ 1.27 (T.P.) 0.050 (T.P.)
D 0.40=0 1° 0.0167335%
£ 0 05%° 9% 0.00270 %2
F 11 MAX. 0 044 MAX.
G 097 0.038
H 11 76=°2 0.463° 008
i 10.16=°" 0.400%° %04
J 0.8°2 0.0317888
K 0.125:8 58 0.005-8 832
L 05*°" 0.0207888%
M 0.21 0.009
N 0.10 0.004
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28 PIN PLASTIC TSOP (400mil)

28 Leads
NEC Cord:S28G5-50-7JD2
28 15
AHHHAAHBBHABAEAAEH
detail of tead end
D + o1
)
w 0
H
17
QHHHHHHHHHHHHE
A H
! J
f - ey ey L o =
o] QU I I I LI OOt xJ, .......... —
N
C ] B L
I EYRT)
$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 material condition. B 1.15 MAX. 0.046 MAX.
C 1.27 (TP 0.050 (T.P.)
D 0.40%0.10 0.016:33%
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 40020 004
J 0.840 2 0.031+38%2
K 0.125%9 48 0 005'33%
L 0.5+0 15 0.020%3 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:S28G5-50-7KD2

YRRRBAAAARRAEE

detail of lead end

N
+
E

G
PIN; ] e e 20 e ¥-)’— """"" e an
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 A 18.81 MAX. 0.741 MAX.
maximum material 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 §8¢
E 0 05£0.05 0.002+0 002
F 11 MAX. 0.044 MAX.
G 0.97 0.038
H 11760 2 0.463+0.008
| 10.16+0.1 0.400%0 004
J 08202 0 03173398
K 0.125%3 8 0.005*33%3
L 0520 15 0 02033 338
M 0.1 0 009
N 010 0.004
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32 PIN PLASTIC TSOP (400mil)

NEC Cord:S32G5-50-7JD1
32 17
AAARAAAARAAAARAETHR detal of lead end
> + T AL
t
s
[T'e)
?HHHHHHHHHEHHHH%
A H
| | !
o] €F EW 4 _________________ — 7
= S|
—D0pl M @
$32G5-50-7JD1
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.21
mm (0.009 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 0.016:5 382
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
I 10.16=0.1 0.400£0.004
J 0.8£0.2 0.031:3 353
K 0.125942 0.005+3 8%
L 0.5%0.15 0.020+5 %8
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 HAHBRARAARBABAAHEASR

detail of lead end

\
_+._
™~6°+5°

?HUUHHHHHHBHHHH%

L
ST N
'L J
§32G5-50-7KD1
EN:Z-I:EIead centerline is located within 0.21 ITEM MILLIMETERS INCHES
mm (0.009 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 0.400.10 0.01623 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
l 10.16x0.1 0.400+0.004
J 0.8£0.2 0.031:3 893
K 0.125:3 42 0.005 83
L 0.5£0.15 0.020%38%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
AAABARARAAR AAARREAAABRBAR
detad of lead end
) ; Ton
w
H
o
CEEEELELR R BHHEEHEHHEEE
1 25
H
A
' J
: s
Q TTH A « * _________ — A
| 7 N e
(= ° L
09 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 A 21.45 MAX. 0.845 MAX.
maximum matenal condition. 8 1.13 MAX. 0.045 MAX.
C 0.8(T.P} 0.031 (T.P.)
D 0.30%0.10 0.012+3 3%
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 0.031:3833
K 0.125%8 82 0.005*3 333
L 0.5%0.15 0.020%3 338
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
HAAAARARAAARRA

26
AAARAARAAAH

D- +

?HHHHHHHHHH

HHHHEHHHHEH
25

[D

detail of lead end

w

5°+5°

T

' [y N i o
|
o €& . . ¥f —; —
I J
H
S50G5-80-7KF
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 material condition. B 1.13 MAX. 0.045 MAX.
C 0.8 (T.P.) 0.031 (T.P.)
D 0.30£0.10 0.012:3 858
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 3%
K 0.1259 42 0.005%3 8%
L 0.5%0.15 0.020:3 8%
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
/ 3
=
d
1 .2.4_+
i v )
= L
v

P24V-100-475A

NOTE ITEM |  MILLIMETERS INCHES
Each lead centerline is located within 0.25 mm —
(0.010inch) of its true position (T.P.) at maxi- A 31.75 MAX. 1.250 MAX.
mum material condition. F 0.50%°" 0.02078 888
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 28202 0.11078 622
Q 12.07 MAX. 0.476 MAX
v 0.2584 0.010-8 833
w 2.54 0.100
Y 3.37°8 0.130=°0°2

510
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28 PIN PLASTIC ZIP (475mil)

-—

NOTE

Each lead centerline 1s located within 0 25
mm (0.010 inch) of 1ts true position (T.P) at
maximum material condition.

g

P28VF-100-475A

ITEM| MILLIMETERS INCHES
A 36.83 MAX. 1 450 MAX.
F 05%0 10 0.020%3 352
G 0.25 0.010
H 254 (T.P.) 0.100 (T P)
| 127(TP) 0.050 (T P)
J 1 27 MAX. 0 050 MAX
K 09 MIN 0.035 MIN.
M 10 8 MAX. 0 426 MAX
N 2802 0.110%33%2
Q 12 07 MAX 0 475 MAX,
v 0 25 ¢ 0.010:3 3%
w 254 (T.P) 0.100 {T.P)
Y 325+0.2 0.128x0 008

NEC Cord:P28VF-100-475A

Powered by ICminer.com Electronic-Library Service CopyRight 2003

511




M b427525 DO42LRL 417 EENECE

32 PIN PLASTIC ZIP (475mil)

NEC Cord:P32VF-100-475A

-
w
N

GGG UG i %
NS

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 0.020%3 5%
G 0.25 0.010
H 254 (T.P) 0.100 (T.P.)
1 127 (TP} 0.050 (T.P}
J 1.27 MAX. 0.050 MAX.
K 09 MIN. 0.035 MIN.
M 10.8 MAX. 0.426 MAX.
N 280.2 0.110%9 3%
Q 12.07 MAX. 0.475 MAX.
v 0.25%0 32 0.010%3 3%
w 2.54 (T.P) 0100 (T P.)
Y 3.25%0.2 0.128+0.008
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