B Ly2?525 00425L9 921 EENECE

MOS INTEGRATED CIRCUIT

uPD42516190L,42517190L,42518190L

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

PRELIMINARY

DESCRIPTION

The NEC xPD42S16190L, 2 PD42S17190L and . PD42S18190L 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 by performing RAS only refresh cycles, hidden refresh cycles.éA_S
before RAS refresh cycles.aﬁ before RAS self refresh cycles or normal read or write cycles
on the 4096 address combinations of A0 to All{for xPD42S16190L) or 2048 address combinations
of A0 to Al10(for xPD42S17190L) or 1024 address combinations of A0 to AS(for uPD42S18190L)
during a 256 ms period.

The «PD42S16190L, £ PD42S17190L and xPD42S18190L are packaged in 42-pin plastic SOJ and
50-pin plastic TSOP.

FEATURES
@ 1 048 576 words by 18 bits organization @ Read-modify-write, Fast Page Mode and Byte ¥rite Mode
@ Single +3.3V+0. 3V power supply capability __ _
@ On—chip substrate bias generator L l.iAS only refresh, hidden refresh and CAS before RAS
@ Yon latched 1/0, TTL-compatible Internal address refresh
@ Multiplexed address inputs @ CAS before RAS self refresh
DEVICE Row Address Column Address Refresh cycle

1 PD42516190L Al to All A0 to A7 4096 cycles/256 ms

L PDA2S1TI90L A0 to AlD A0 to A8 2048 cycles/256 ms

1 PD42518190L A0 to A9 A0 to A9 1024 cycles/256 ms
@ 4 performance ranges

DEVICE ACCESS TIME | R/W CYCLE | PAGE MODE CYCLE | LoW power dissipation
(MAX.) (MIN.) (MIN.) Active(MAX.) Standby

1. PD42516190L.-A60 360 mW

4 PD42517190L-A60 60 ns 110 ns 40 ns 432 mW

1. PD42S18190L-A60 612 mW

£ PD42816190L-A70 324 mW 0.36 o (MAX.)

£ PD42817130L-A70 70 ns 130 ns 45 ns 396 mW (CMOS 1evel)
££PD42518190L-A70 576 m¥

£ PD42516190L.-A80 288 mW

£ PD42S171901.-A80 80 ns 150 ns 50 ns 360 mW

1. PD42S181901-A80 540 mW
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uPD42S16190L,42S17190L,42S18190L

ORDERING INFORMATION

PART NUMBER ACCESS TIME (MAX.) PACKAGE QUALITY GRADE
2 PD42516190LLE-AG0
2 PD42S17190LLE-A60 60ns

42 PD42S18130LLE-AG0
1 PD42S16190LLE-AT0
12 PD42S17180LLE-AT0 10ns 42-pin Plastic S0J
1. PD42S18190LLE-ATO
1 PD42S16190LLE-A80
£ PD42517190LLE-A80 80ns
1 PD42518190LLE-A80

£ PD42516190L.G5-A60-7JF
12 PD42S17190LG5-A60-7JF 60ns
1 PD42518190LG5-A60-7JF
4 PD42S16190LG5-AT0-7JF
42 PD42517190LG5-A70-7JF T0ns 50-pin Plastic TSOP STANDARD
1 PD42S18190LG5-AT0-7JF
1 PD42516190LG5-A80~-7JF
1 PD42S17190LG5-A80-7JF 80ns
4 PD42S18190LG5-A80-7JF
4 PD42516190LG5~AB0-TKF
22 PD42517190LG5-AB0-TKF 60ns
12 PD42518190LG5-A60-TKF
1¢PD42516190LGS-AT0~TKF
4 PD42S1 T190LGS-AT0-TKF 70ns 50-pin Plastic TSOP (Reverse bent)
£ PD42518190LG5-AT0-TKF
£ PD42516190LG5-A80-TKF
1 PD42517190LG5-A80-TKF 80ns
4t PD42S18190LG5-AB0-TKF

Please refer to “Quality grade on NEC Semiconductor Devices” (Document number IE1-1209)
published by NEC Corporation to know the specification of quality grade on the devices and
its recommended applications.
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xPD42S16190L,42S517190L,42518190L

PIN CONFIGURATION (Marking Side)

A0 to A9/A10/A11 : Address Inputs

1/01 to 1/018 : Data Inputs/Outputs
RAS : Row Address Strobe

C_E : Column Address Strobe
ﬂ : Upper Byte Write Enable
L¥ : Lower Byie Write Enable
OE : Output Enable

Vee : Supply Voltage

GND : Ground

NC : No Connection

42-pin Plastic SOJ (400 mil)

Vee 10 42— GND Vee 10O 42 —° GND
/01 o2 410 1/018 1/01 o—12 41 0 1/018
1/02 o3 40 —0 1/011 1/02 013 40 F—o 1/017
1/03 o ¢ 39 0 1/016 1/03 o—14 39 f=—0 1/016
1/04 o5 . 38 [—° 1/015 1/04 o—15§ . 30 1/015
Voc O—16 - 31— GND Vee O—16 ~ 31— G
1/05 O~ 7 o 3 F—0 1/014 1/05 o—1 o 3 f—° 1/014
/06 o—18 ~ 350 1/013 /06 o—8 ~ 35[0 1/013
1/07 o139 N 30 1/012 1/07 o~—139 30 1/012
1/08 ~—{10 7 330 1/011 1/08 o—110 .  33F—0° /011
1/09 o—{11 ,  32}—0 1/010 1/09 o—{11 .  32[—0° 1/010
W o—{12 ~ 310 K Wo—12 —~ 81—° X
W o—13 = 30— CAS W o—q{13 <« 30O CAS
RS o—{14 = 290 OE RAS o—{14 = 230 0E
AL o—f15 [ A No o—{15 _  28F—O ag
A0 O—116 o 21— A8 A0 =16 o  2TF—© A8
A0 0— 17 26 f—0 AT A0 o= 17 2% [0 A7
Al o—118 25 F—0 A6 Al 0—18 25 [—O A6
A2 o—4 19 24— AS A2 0—119 24 F—0 5
A3 0— 20 23 [—0 A4 A3 o—1 20 23 0 Ad
Vee 021 220 GND Vee O 21 22 GND
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42-pin Plastic SOJ (400 mil)

Ve —110 420 GND
101 o—2 Al [F—o° 1/018
1/02 03 40 F—0 1/017
1/03 O 4 39 —0 1/016
1/04 o—5 N 38 f—0 1/015
Ve O—16 ~~ 31— GND
1/05 o—1 1 o 3 F—0 /014
1/06 o— 8 - 85F—0 1/013
1/07 o3 ~ 34 [0 1/012
/08 «—{10 7 33F—0 [/
109 o—11 o  32k—0 1/010
¥ o—{12 - 31}—o x
w o—113 w 30 f—o CAS
RAS o—f 14 e 23 0 OF
NC o—15  _  28[— A9
N o—{16 . 2T]—© A8
A0 o— 17 26— A7
Al o—18 25— A6
A2 o—19 24 —0 A5
A3 o—q 20 3o M
VCc Oo— 21 21—° GND
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«PD42S16190L,42S17190L,42S18190L

50-pin Plastic TSOP {400 mil)

{(£uPD42S16190L)]

Reverse bent

Ve {1 N~ 50 F—© GND GND ©— 50 O11H° Ve
1/01 o—12 490 1/018  1/018 O~ 49 2b—0o 1/01
1/02 o 3 48 F—0 1017 1/017 o—148 3 f—o 1/02
1/03 o—4 4T[0 1/016 /016 O— 47 4 [0 1/03
1/04 o—1s N 46 F—0 1/015 1/015 O— 46 N 5 k—o 1/04
Vee O—6 - 45— GND GND o—1 45 - 60 Vee
1/05 o— 1 - Ml—o 1014 1014 —] a4 o Tk—0 1/05
1/06 o— 8 - 43 F—0 1/013  1/013 0143 - 8 k—o0 1/06
1/01 o—19 ~ 420 1012 1/012 o—42 ~ 9 l—o 1/07
1/08 o—1 10 “ M0 1011 1011 o] 41 2 10 f—0 1/08
/03 o— 1t - 40 F—0 /010 /010 o— 40 - 11 f—0 1/09
N o115 - 3% o NC NG o— 35 - 15 [—o° NC
¥ o—116 o~ 35— NC NC o— 35 - 16— I¥
w o—117 34 fF—0 CaS CAS o— 34 | 1Mk W
RAS o— 18 ~ 33 (—° OF 0E o—33 ~ 18 —o RAS
All o—{ 19 = 32 =0 A9 A9 o—{ 32 s 19— A1l
Al0 0— 20 i 31 fF—O A8 A8 o—31 = 20 0 A10
80 o—f 21 30 F—o A7 AT o— 30 21 [0 A0
Al o—{ 22 29 o 16 A6 o— 29 22 —o Al
A2 o— 23 28 f—O A5 A5 o— 28 23— A2
A3 o—] 24 21— M M o— 27 2 [—o A3
Vee O— 25 26 F—° GND GND o— 28 25 0 Vee
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[tPD42S17190L])

Reverse bent

Ve O—1 - 50 —C GND GND ©o— 50 O1F—° Ve
1/01 o 2 49 F—0 1/018  1/018 o— 49 2o 1/01
1/02 o3 80 1017 1/017 o— 48 3o 1/02
1/03 o 4 47 F—0 1/016  1/016 o—1 47 4[—o 1/03
1/04 05 . 46 [0 1/015 1/015 O— 46 N 5[0 1/04
Vee 16 - 45 —o0 GND GND o— 45 ~ § 0 Ve
1/05 o—{ 1 o 4F—0 1/014 1/014 o144 o 70 1/05
1/06 o—|8 - 43 F—0 1/013  1/013 O~ 43 - 8 —o 1/08
1/01 o—{ 9 ~ 20 1012  1/012 o— 42 ~ 9 —0 1/07
1/08 o—A110 2 0 101 1011 o 41 e 10 =—0 1/08
1/09 o—11 - 40 F—° 1/010 1/010 o 40 - 11 f—0 1/09
N o—]15 - 36— NC NC o— 35 _ 15— K
W o—{16 o 35 —o0 NC NC o—35 o 16 F—o N
W o— 17 34 —0 CAS CAS o—34 17TF—° W
RAS ©o—{ 18 ~ 33 F—o° OF 0E ©—33 ~ 18 }—o mas
Ne o—]19 « 32— A9 A9 o— 32 = 19— NC
AL o— 20 = 31— A8 A8 o— 31 - 20 —° A10
A0 0— 21 30 f—o0 AT AT o—30 21 F—o A0
Al o— 22 29 O A6 A6 o—1 29 22 fF—o Al
A2 o—+23 28 F—0 45 A5 o—1 28 28— A2
A3 o—{ 24 210 M M o— 27 24— A3
Vee O— 25 26 —° GND GND o— 25 25 [ Vee
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[,PD42S18190L])

Reverse bent

Vee O—1 ~ 50 ——° GND G¥D o— 50 O1FH° Ve
1/01 o—12 49 |0 1/018 1/018 O 49 20 1/01
1/02 o413 48 F—° 1/017 1/017 o—48 3 [0 [/02
/03 o—f¢ 470 1/016  1/016 O—q 47 4f—o 1/03
1/04 o5 N 46 O /015  1/015 O 46 N 5 f—0 /04
Vee O—16 o 45 0 GND GND o— 45 — 6 F—0 Vee
1/05 o7 o M0 [/014  1/014 O— 44 o 10 1/05
1/06 o138 - 43 = [/013  1/013 O~ 43 - 8 f—° 1/06
1/01 o—13 e 210 1/012  1/012 o—42 o § [—0 1/01
1/08 o 10 2 A0 1011 1/011 O 4l ” 10 =0 1/08
109 o— 11 -, 40 F—0 1/010 1/010 o140 o 11 [0 1/08
NC o— 15 . 360 NC NC o— 36 ~ 15— X
¥ o—1q16 o 35 F—o° XC NC o—1 35 on 16 fF—o ¥
W o—q17 34 —O CAS CAS o0— 34 1TpF—o W
RAS O— 18 ~ 33— OF 0F o—133 ~ 18 fF—0 RAS
NC o—] 18 “ 32— A9 A3 0—132 - 19— N
NG o— 20 - 31 f—o A8 A8 o—131 = 20— NC
40 o— 11 30 —o0 AT AT o—q30 20 AD
Al o— 22 29[ A6 A6 0~ 29 22 F—0 Al
A2 0— 23 28 [—O AS A5 o— 28 23 F—0 A2
A3 o— 24 0 AL A o— 27 U0 A3
Vee 125 26— GND cNp o— 26 B0 Vec
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xPD42516190L,42S17190L,42518190L

ELECTRICAL SPECIFICATIONS
ABSOLUTE MAXIMUM RATINGS*

PARAMETER SYMBOL TEST CONDITION RATING UNIT
Voltage on Any Pin Relative to GND | Vr ~0.5 to +4.6 \'
Short Circuit Output Current lo 20 mA
Power Dissipation Pp 1 w
Operating Temperature Tone 0 to 70 C
Storage Temperature Tata -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 Vee 3.0 3.3 3.6 v
High Level Input Voltage Vin 2.0 Vect0. 3 v
Low Level Input Voltage Vo -0.3 0.8 v
Ambient Temperature Ta 0 70 °C

CAPACITANCE (Ta=25°C, f=1 MHz)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Ci1 A0 to A9/A10/A11 5 pF
Input Capacitance S ———
Ciz RAS, CAS, UW, LY, OF 7 pF
Data Input/Output Capacitance | Cp 1/01 to 1/018 7 pF

480

Powered by ICminer.com Electronic-Library Service CopyRight 2003



B L427525 0042577 TTH ENECE
#PD42S16190L,42S17190L,42S18190L

DC CHARACTERISTICS {Recommended Operating Conditions unless Otherwise noted)

[:PD42S16190L]

PARAMETER SYMBOL TEST CONDITION MIN. [ TYP. | MAX. | UNIT |NOTES
— A 11 PD42516190L-460 100
Operating Current lees *:“S'_CAS o °““‘l‘ s [LPRA2SI6L90L-ATO 0| m | 3
rettrcoan., lo=0md o 2s161901-430 80
RAS, CAS2V inaurn, 5, [o=0mA 0.5
Standby Current leez [——— mA
RAS, CAS=Vce-0. 2V, 1o=0mA 0.1
RAS i PD42S16190L~A60 100
Refresh Current | RA;S Cycling, £ 2A 3
(@ Onls Refrosh) s | TAS2Vinonn. > 4 PD42516190L-AT0 90
tre=trcomin. >, [o=0mA | PD42S16190L-A80 80
CAS i PD42S16190L-A60 90
Operating Current I 9_8. Cyeling, £ 2A 3
cce | PASSV L ovax. > 12 PD42S16190L-AT0 80
(Fast Page Mode) trc=tecomin. , lo=0mA |1 PD42S16190L-A80 10
—_— PD42516190L-A60 00
Refresh Current I RAS Cycling, £ L nA 3
(TAS bet RAS Refresh) ccs teo=1 Io=0mA 42 PD42816190L-A70 90
etore RAs Hefres me T moiN. 2. 10T 1 PD42S16190L-A80 80
Standby:Vec-0. 2VSRAS,
CAS before RAS Refresh: tras 300ns 140
4096 Cycle/256 ms
Battery back-up Current RAS, CAS:0V<V,.<0.2V
(Standby with CAS before | €8 | Voc-0. 2VSVinSVen MAX. KA
RAS Refresh) #E,OE:Vin
Address:Don’ t care trasS1us 140
Output :OPEN
Self Refresh Current : RAS, CAS: 0V<V,. <0. 2V 50l ua
(CAS before RAS Self cer ) ey . u
Refresh) Vec0. 2VSViuSVix MAX. [o=0mA
Input Leakage Current Ity | Vi=0 to 3.6V, all other pins= 0V -5 S| uA
Output Leakage Current lowy | Dour is disabled, Vo=0 to 3.6V -5 5| nA
Output High Voltage Vor o=—2mA 2.4 A"
Output Low Voltage VoL [o=2mA 0.4/ V
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[uPD42S17190L)

PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT |NOTES
S . 12 PD42S17190L-A60 120
Operating Current loey | RS CAS Cycl"‘f Lon [£PAZSITIO0L-ATO 10| ™A | 3
tre=tacaurn.y, lo® 1 PD42S17190L-A80 100
RAS, CAS2 Vi cmin. >, lo=0mA 0.5
Standby Current lecz [——— BA
RAS, CAS 2 Vo0, 2V, 1o=0mA 0.1
T i $17190L-A60 0
Refresh Current 1 @ Cycling, L PDAZ 12
(RES Only Refresh) eS| CAS2Vimonrn. 1 PD42817190L-AT0 10| mA | 3
niy tre=trcomin. », lo=0mA |1z PD42S17190L-A80 100
) CAS Cycling 1 PD42S17190L-A60 90
Operating Current lece T L PD42S17190L-470 50 | mA 3
(Fast Page Mode) tre=troain, 5. lo=0mA |1 PD42S17190L-A80 70
— . 12 PD42S17190L-A60 120
*:%e:‘;fg“"% TR I fAS_c{c““g' - eony [LEDAZSITIS0L-ATO o| m | 3
re o ReT tReiN. ). ToTUIA {  PDA2S17190L-AB0 100
Standby:Voc-0. ZVSRAS,
CAS before RAS Refresh: tras < 300ns 120
2048 Cycle/256 ms
Battery back-up Current RAS, CAS: 0V<V,.<0. 2V
(Standby with CAS before | !°°® |Voo—0.2VSV,uSV,q MAX, LA
RAS Refresh) WE, OF:V.x
Address:Don’ t care trasSlus 120
Qutput :OPEN
i%g ﬁeifes“%"ge'l‘; loo, | FAS.CAS:0VSV.LS0. 2V 80 |
efore e _ -
Refrest) Vee=0. V=V, n<Vin MAX. o=0mA
Input Leakage Current Iicey | V1=0 to 3.6V, all other pins= 0V -5 5| uA
Qutput Leakage Current Iow> | Dour is disabled, Vo=0 to 3.8V -5 51 uA
Output High Voltage Vou lo=-2Zmd 2.4 v
Output Low Voltage Vo lo=2mA 0.4| V
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[.PD42S18190L]

PARAMETER SYMBOL TEST CONDITION MIN. [ TYP. | MAX. | UNIT [NOTES
S — . 12 PD42S18190L-A60 170
Operating Current lees EAS'_SAS o °“"'l‘ copy LPDAZSIBLO0L-ATO 160| mA | 3
ReTIRoIN. 3+ ToTT 11 PD42518190L-A80 150
m.mgvln(mna_). [o=0m.A 0.5
Standby Current lece [——— mA
RAS, CAS2Vcec-0. 2V, [o=0mA 0.1
RAS i PD42S518190L-
Refresh Current 1 @ Cyeling. & LAG0 170 mA 3
(RES Only Refresh) ccs | CAS2Vinamn. 5 12 PD42518190L-AT0 160
tre=trcomin. >, lo=0mA |z PD42S18190L-480 150
. m Cycling, 1 PD42S18190L-A60 90
Operating Current loce | RASE Vs cuns s L PDA2S18190L-AT0 80| mA 3
(Fast Page Mode) tee=trcauin, >, lo=0nA |12 PD42S18190L-A80 10
Y . 1 PD42518190L-460 170
lz%e;hfcu”;—:é Retrosny | ]:AS:{CH"S' 1 eong |£PRAZSIE150L-ATO 60| mA | 3
e1ore €ires RC RC(MIN. ), 1o uPD42$18190L'A30 150
Standby:Vec-0. ZV<RAS,
CAS before RAS Refresh: tras <300S 110
1024 Cycle/256 ms
Battery back-up Current RAS. CAS:0V<V,.<0. 2V
(Standby with CAS before | 1°°® | Voo-0. 2VSVinsSVin MAX. LA
RAS Refresh) WE, 0E:Vin
Address:Don’ t care tras=1ps 110
Qutput :OPEN
Self Refresh Current I RAS, CAS: 0VEV,L<0. 2V %0 A
(CAS before RAS Self cet i . . ©
Refresh) Vec0. 2VEV,u =V MAX. [o=0md
Input Leakage Current [ieey | Ve=0 to 3.6V, all other pins= OV -5 5| A
Output Leakage Current [oww> | Dour is disabled, Vo=0 to 3.6V -5 5| A
Qutput High Voltage Vou lo=—2mA 2.4 v
Qutput Low Voltage Vou lo=2mA 0.4y V
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AC CHARACTERISTICS
{Recommended Operating Conditions unless Otherwise noted) NOTES:2,4,5

(1/2)
e e AL
PARAMETER SYMBOL |/ PD42818190L -AG0 |1 PD42S18190L-A70 |12 PD42518190L-A80 | yx i 7 NoTES
MIN. | MAX. | MIN MAX. | MIN. MAX.

Random Read or Write Cycle Time tre 110 130 150 ns | 6
Read Write Cycle Time trwe 160 180 200 ns| 6
Fast Page Mode Cycle Time(Read or Write) trc 40 45 50 ns| 6
Read Modify Write Cycle Time(Fast Page Mode)| tpawc 85 90 105 ns| 6
Access Time from RAS trac 60 70 80 | ns|7,8
Access Time from CAS (Falling Edge) teac 15 20 20 | ns (7,8
Access Time from Column Address tan 30 35 40 | ns | 7,8
Access Time from CAS Precharge tace 35 40 45 | ns| 7
Access Time from OF tosa 15 20 20 | ns
RAS to Column Address Delay Time traD 15 30 15 35 17 40 [ ns| 8
CAS-Data Set-up Time terz 0 0 0 ns | 7
OE-Data Set-up Time toLz 0 0 0 ns | 7
Output Buffer Turn-off Delay (CAS) torr 0 13 0 15 0 15 | ns| 8
OE Data Delay Time 1 toen 13 15 15 ns
Output Buffer Turn-off Delay (OE) tosz 0 13 0 15 0 15 | ns| 9
OE Command Hold Time toen 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 50 | ns
RAS Precharge Time tre 40 50 80 ns
RAS Pulse Width (Random Read,Write Cycle) tras 60 | 10000 70 | 10000 80 10000 | ns
RAS Pulse Width (Fast Page Mode) trase 60 | 125000 70 | 125000 80 125000 | ns
RAS Hold Time trsu 15 18 20 ns
CAS Pulse Width teas 15 | 10000 20 | 10000 20 | 10000 | ns
CAS Hold Time tosu 60 10 80 ns
RAS to CAS Delay Time trep 20 45 20 50 2% 60 | 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) ter 10 10 10 ns
RAS Precharge CAS Hold Time trec 5 5 5 ns
RAS Hold Time from CAS Precharge truce 35 40 45 ns
Row Address Set-up Time tass 0 0 0 ns
Row Address Hold Time tran 10 10 12 ns
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(2/2)
14 PD42516190L-A60|2c PDA2516190L-A70 (s PD42S16190L-A80
42 PD42S17190L-A60{. PD42517190L-A70 {4 PD42517190L-A80
PARAMETER SYMBOL |« PP42518190L -A60 1« PD42518190L-A70 1« PD42518190L-A80 |y 1 1 WoTES
MIN. MIN. MAX. MAX. MIN. MAX.
Column Address Set-up Time tasc 0 0 0 ns
Column Address Hold Time tcan 15 15 15 ns
Column Address Lead Time Referenced to RAS tmac 30 35 40 ns
Read Command Set-up Time trcs 0 0 0 ns
Read Command Hold Time Referenced to RAS | taeu 0 0 0 ns | 11
Read Command Hold Time Referenced to CAS | tacn 0 0 0 ns | 11
Write Command Hold Time Referenced to CAS | tweu 10 10 15 ns | 12
Write Command Pulse Width twe 10 10 15 ns | 12
Data-in Set-up Time tos 0 0 0 ns | 13
Data-in Hold Time tou 10 15 15 ns | 13
WE Command Set-up Time twes 0 0 0 ns | 14
CAS Precharge to WE Delay Time(Fast Page) | tcewn | 60 65 10 ns | 15
CAS to WE Delay town 38 40 45 ns | 15
RAS to WE Delay tawn 83 95 105 ns | 15
Column Address to ¥E Delay Time tawn 53 60 85 ns | 15
Write Command to RAS Lead Time tawe 20 20 20 ns
¥rite Command to CAS Lead Time tewe 15 15 15 ns
CAS Set-up Time for CBR Refresh tese 5 5 5 ns
CAS Hold Time for CBR Refresh tous 10 10 10 ns
Masked Write Set-up Time tmes 0 0 0 ns
Masked Write Hold Time Referenced to RAS | twau 0 0 0 ns
Masked Write Hold Time Referenced to CAS | twcn 0 0 0 ns
RAS Pulse Width (Self Refresh Cycle) trass | 100 100 100 us
RAS Precharge Time (Self Refresh Cycle) tars 110 130 150 ns
CAS Hold Time (Self Refresh Cycle) tens | =50 -50 -50 ns
Refresh Period trer 256 256 256 | ms | 16
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NOTES:
1. All voltages referenced to GND. .
2. An initial pause of 109155 required after power-on followed by 8 refresh (RAS only

refresh or CAS before RAS refresh) cycles before proper device operation is achieved.
3. lcci.lces, lece and lces depend on output loading and cycle rates. Specified values are
obtained with the output open. In addition to this, Iccs 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
tecemin. >,
AC measurements assume tr=5ns
5. Vinowan.> and Vioemax.» are reference levels for measuring timing of input signals.
Transition times are measured between V;u 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.
. Load = 1 TTL loads and 100pF(VOH=E;9v,v0L=D.BV)
8. 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 treo, trap is as follows.

a

~N

CONDITION ACCESS TIME
trap=trapax.> a4 trco=trepmax.d tracmax.>
trap2 trab (vax. ) taaouax. >
trep 2 trep uax. > teacmax. )

9. torrmax.> 3Nd toezcmax.> defines the time at which the output achieves the open circuit
condition and is not referenced to Vom orf Vor.

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

11. Either tgru Or trcs must be satisfied for a read cycle.

12. twe is applicable for late write cycle. If the cycle is early write, it should be satisfied
value of twes. .

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

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

16. If tcrwo2tcewomin. >, tewo 2 tewn imin. >, trwp 2 trwpimin. 5, tawp 2 tawp cmin. > 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 Via) is indeterminate.

16. How to enter into CAS before RAS self refresh_ggde.

» In case of using distributed CAS before RAS refresh e
Refresh 4036 or 2048 or 1024 times during a 256ms(Before set into the CAS before
RAS self refresh mode,and after reset).

» In case of using burst CAS before RAS refresh
Refresh 4096 times during a 64ms( zPD42S16190L) or 2048 times during a 32ms
(1 PD42S17190L) or 1024 times during a 16ms(zPD42S18190L) (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(.PD42S16190L) or 32ms( s PD42517190L)
or 16ms(zPD42518190L) (Before set into the CAS before RAS self refresh mode, and
after reset).
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M LY427525 0042583 2T ENECE
xPD42S16190L,42S17190L,42S18190L

TIMING DIAGRAMS

READ CYCLE
tRC
RAS Viem ~ Y taas —
(Input) Vir— Y 7 \
toae trep o= trsu .—_. t”;.
(1 Yz j R e i
tasy tm:mib tasc tcan ItRAL
(Tnpat) Vie— XX£ ROW o
' trrn
RCS
tren
o Vs (LT AN
t tRRH
RCS ] tRCH
v - A - B
ol e 77777 7T 7T T — X
taa
i [ tora™
i e” SN, ™ | 477777
tcac I;L—t'ﬂﬂ
1/01 trac toez
~ _ T tosT ]
1/018 32:‘ "-"""""“""""-"""""""""'""""""'""t;;'z'gm‘ DATA OUT s' """
(Output) Hi-Z . Hi-Z
cLz

487
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xPD428516190L,42S17190L,42S18190L

EARLY WRITE CYCLE

RAS

CAS

Add

1/01~ Vou—
/018 y, —
(Input)

tre
ﬁSL tRras fﬁ
tesw trp—
tere troo trsn tcre
j x—-\;\‘k e il ]‘
trap traL
tas tran tasd tca
ROW [L COL.
twes tom
twer
ot Vs AONNOONNNNNY " LSS
twes tRw‘Em
— twen
amun Vs OO\ tve Y/ S
tRwL =|l
tos ton |

468

VIH_
(Input) V,o—

VIH_
(Input) Vio—

VIH_
(Input) Vio—

N—

Note : OB=Don’ t care
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xPD42S16190L,42S17190L,42S18190L

UPPER BYTE EARLY WRITE CYCLE

tre
— —_— tras
(Inpat) Viem R 721 N\
tern treo o trsy tm;'cn:_-
CAS — C tcas
(Irput) Ve j N i
tasel | tran tRIAD tase ‘.t_C:H toat
cihpany ¥m XXX FOCK c. ) :
twes EEE‘, tow —
e = \NNNN\NNN\N\N VT T
trwe — tmtm
o V= LT NN
tmes ton

tos
1/010~ Vin—
1/018 yiv DATA IN
(Input)

Note : OE, 1/01~1/09=Don’ t care
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xPD42516190L,42517190L,42S18190L

LOWER BYTE EARLY WRITE CYCLE

RAS  Viu
(Input) Vi—

CAS  Viu—
(Input) Vie—

Add  Vie—
(lnput) Vu_—

W Via—
(Input) Vio—

ﬁ VIH_
(Input) Vio—

1/01~ _
1/08 Y122
(Input)

470

g - ) — N
I I t BN
S A7 777777777777

ton

QOOM

Note : OF, [/010~1/018=Don" t care
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M L427525 0042587 947 EENECE
xPD42S16190L,42S17190L,42S518190L

LATE WRITE CYCLE

tre
— tras
RAS Vin— N { hN
(Input) Vie— X 7 N
tesn |27 —
torn trep trsH tore
TAS  Vin— X teas 4
(Input) V::— j \\-k A }
traD traL
tasr tran | tasc
 tcan
Add  Via— ¢
sy Vi )0& Ron 9¢:<X>3‘ oL, WWQ(
trwe
T tow T

1

1

ey 7= AOONONNNNANNNNNNNNS

" Y LLLLS
1

trwe

town

———

ame Vo~ NSNNNNNNNNNNNN\KN\N\N " V7T

toen

oy V= LT OO

tosp 1 tou
/01~y Hi-Z )
(i = DX v {XXXXXKX

(Input)

|
N
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xPD42516190L,42517190L,42S18190L

UPPER BYTE LATE WRITE CYCLE

trc
nAS — tras
(Inpat) Vie— N Vs X
tesn e —
{ crPf treo tan tere
ot S et
t trap tras
ASR tran | tasc
" tcan
(oo YT XXX mr KOG
e tp———11
W Vig— — t
ol b SN ™ V7777777777
tmesy tmn tmen

"\
&

(Inpgt)ng /////////// _\LK

toen

e Vo= 7L A AROOONNNNTNRY

toep
s KR B LR
(Input)

toep tp

. ton

O om v JOOCOOCKK
(Input) !
472
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B 427525 Q042589 71T MENECE
xPD42S16190L,42S17190L,42S18190L

LOWER BYTE LATE WRITE CYCLE

tRC

— tras

RAS Vie— X N
(Input) V:i-— 5\4, 7 \

tesn tre
terr trep trsH tee
CAS  Vin— j SO teas oz
(Input) ViL— \ pais /
trap traL

N

tas tran | tasc
" tcam
Add  Viu—
{Input) V::—- ROW 0oL

tmes tmrA L__’ tuen

A

il = 7777777777 NN
o 17 TN R ‘""_'“:_///////////
o V= 7777777777 % IAAARARRRRNNN
Dz D0 @ZX; e KXXKXXXX

1010~y Hi-Z
1/018 y,, — iXX) ------------------------
(Input)

473
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uPD42516190L,42S17190L,42518190L

READ MODIFY WRITE CYCLE

— tras
RAS  Viu— N L
(Input) V,.— N 71 \
tesn tre—

tcrp

trep tasH tcre
m Vin— j N teas 4
(Input) Vio— \\—x z ]

" trap 7

tasr | trau , tasd tCAH]
Add  Viu— o
(o Y w@ﬁ T ¢ S S0 0e

|d |

tres trwo
_ e tewn [ trwo
aeo ves LSS T N YT
trwo [ towr “’—',
tresf tAWDtcwn T e
L= twp
R ///////// N "X/
taa
tora
(Input) gi: \\\\\\\\\ \x /1 :
RAC
~ i |
i Y= DOy b (R 1 {XXXXXXKKK
(Input) torz
terz toez
I{Bé;; gg: """""""""!{'i'-'z """""""" DATA OUT}"""""""“F}‘_'Z """"""""
(Output)
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M L427525 0042591 378 EENECE
xPD42516190L,42517190L,42S18190L

UPPER BYTE READ MODIFY WRITE CYCLE

trwe
— _—_ tras
RAS Vm— ( 7{ N
(Input) ViL— K A N
tesn [ trp
tcrpl tere

trep trsu
m Vin— j X teas =
(Input) Vio— \\k v,

“— trap™ |
tase | trar | tasc tea
Add  Viw— ‘-
(Input) V:L— ROW %t COL. - I
t trwo = |
RCS| tows et rwr.
twp
v —
vz 7L N X/
tmen
t
thMes] e
— t—tmﬂ———a
W Vi s by
(Input) V::— /////// \ 5‘
taa
tora
v 4
ame T AONOOONNNNNNY
1“1 tcac™
trac " toep™]
LTt 0707 I ROTIIIIIIKS:
/09 Viu—
(Input) torg
tieLz toez
1/01~ Vo — Hi-Z ] y Y Hi-Z
109 YUT e R Rt 0, [ SRl EF 1 S e
(Output)
tas *— toep ™} tos| tom
1/010~ v Hi-Z y Y
IR — e (o XK
(nput) trac toLz
torz
I/OIU“’ Vo Hi-Z terz | 4 ! Hi-Z
[/018 yop— ~TTTTTITTTTmseemossemeocoseseeoeste iizx L MMM TLLEEE
{Output)

475
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M b427525 0042592 204 EMNECE
xPD42516190L,42S17190L,42S18190L

LOWER BYTE READ MODIFY WRITE CYCLE

m V!H"
(Input) V;.—

CAS  Via—
(Input) V,.—

Add  Vig—
(Input) Vi—

(lnput) VlL

LW Vin—
(lnput) Vie—

Viu—
([nPUt) Vio—

1/01~ Vig—
1/09 Vin—

(Input)

1/01~ V o
1/09 v
(Output)

1/010~ V
[/018
(Input)

1IHT

/010~
1/018 yor
{Output)

476

tre
tras
Al A VY
N A AN
tesu  tre
tere | trop trsw tcre
—_—_ko:‘_“_‘ X teas v 4
t 2
RAD
tasw | tra tasc tcaq
Vs
tmcu
/LSS ENNN
tewe
%an trwe
tras *‘4 i town twe
’4 N
LSS N X/ S/
taa
tora
¥
MNOONOIWNVNNNNNY )
[ tcac toep
trac o, tos
Hi-Z
X2 S o
torz tonz
tapz
Hi-Z y y Hi-Z
-------------------------------- ------1®§LOUT S RRRRELIELTEEUERT PP
*— taa
toea
“ toep
- DR e T
T thae toLz
terz torz
Ri-Z
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Ml Lu27?525 0042593 140 EENECE
©PD42S16190L,42S17190L,42518190L

FAST PAGE MODE READ CYCLE

trasp A
_ RHCP
RAS  Viu— __X'\“ 71_—\?
(Input) Vio— e 7] trp
tec = trsu
tere tere
jcr_‘ [ trep tcas “— tecas tons
TS Viu— R N ik 1
(Input) Vie— trap Q ter N ter [N 7"/ {
tesn 1
tasr |[tra thsg tean tasd | tca tasq | teca
Add  Via— o >f ;‘
(Input) ViL— ROW _ OoL . CoL i ooL »
RRH
t tren tren traL
RCS
tres trcs [ tren
U_W Via— o | [l M o N
(Input) Vio— Z/ . \ 5\
RRH
t tren trex
RCS
tres tres 1 trcu
W Via— + 0 0 o S
(Input) Vio— L/ " N 5\
" tha™ 7 taa— tha™
[ tacp™ F tacp |
toea \ toma \.__t >?s°_' )
oEA A
(lnput) Vn_ \\ = I /| ; ; ; /
Lto_e':' ‘.tff: ] torr
teac teac
torr torr toez
1/01~ Von— Hi-Z y y s ) {_—\E_ Hi-Z
1/018 VoL — DATA OUT DATA OUT y . DATA OUT
(Output) tors
tcLz terz
teLz
477
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B bu427525 0042594 087 MENECE
#PD42516190L,42S17190L,42518190L

FAST PAGE MODE EARLY WRITE CYCLE

trasp
RAS  Vin— NS truce y |
(Input) V::— N 7] \_
tee b— trsy — tre
t P t t
0 trep tcac = F— tcas —] =< [~tcas™ tone
TAS Vi~ N Y 7 N i
(Input) Vio— trap . S A M A
te f— traL T
tased | t tasd tasd | tca asq | tea
tcan
(g Y rov KX oL CoL. coL.
tewr towr trwL
twe twes twesl | twen twe ::z:ﬁ
twe— twe =/ \
(lnput) Vu_ \\\\\\\w il 7‘—/__\—Y w 1f X [[tw3 / / / / 7/
tcwt__‘l tm_“’l tnwﬂ_'l
twen twen tewe
_ twes ] twes! ] twes | twen
¥y v twe™ twe twp 7]
(Input) V:z \\\\\\\\\\\\\\\\\\ AN il 7{("'\§* WP 74/—__\:k il 7£/>/////)//>//;;7:
tos ton tos ton tos || to

DATA IN DATA IN

Yot~y _
1/018 y'*_ DATA IN
(Input)

Note : OE=Don’ t care
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Bl L427525 0042595 T13 EENECE
xPD42516190L,42S17190L,42518190L

FAST PAGE MODE UPPER BYTE EARLY WRITE CYCLE

trase

RAS Via— e trHcP P\

(Input) Vio— it 72 \_
trc " trsy— ] tre
tcrp) t
" trcp CRP

m VIH_ j t <

(Input) Vio— RAD
tasy tra tasc

Add  Viu— a

{Input) V:— ROW __ CoL.
tw“

W Viu—

oo Vs AN Y s
tmes tmen tues tmer tucs Lﬁ ::‘::

W Vi N

(Input) ViL—
tol

[/0610~ Vin—

1/018 y,, — IN
(Input)

Note : OF, [/01~1/09=Don’ t care

479
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M L427525 004259k 95T ENECE
xPD42§16190L,42S17190L,425S18190L

FAST PAGE MODE LOWER BYTE EARLY WRITE CYCLE

trasp
m Vin— \k tauce 7,( TN
(Input) Vi.— o - 71 tere \_
tec [ trsy— t
tcre ter ter cre
trep teac T toas™ " teas™
CAS  Viu— A8 L N L N\ mra
{Input) ViL— tran \‘ A 5*__7‘! N 7'/ /
tcsr-l b traL
tasy [tra tasd tc tasd | tea tasq | tea
Add v HT &
(Input) V:L_ ROW - COL. COL. COL.
t tmen tmen trvme
mCs|
tmes tmes tmen
W v”‘_ rd — L] .. u
(Input) V,o— M . \XS
RWL
twcsL__. twr‘ twr

tWCH tWCH

(Input) Vu. \\\\\\\k t‘"’__;[_\—\ twe —7'—/_\—\ t'"’_;—// / / / //

1/09 y
{Input)

Note : OE, 1/010~1/018=Don’ t care
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Bl Lu27525 0042597 896 EENECE
xPD42S516190L,42S517190L,42S18190L

FAST PAGE MODE LATE WRITE CYCLE

trasp
RAS  Viu— J( tesn truce
(Input) Vio— AN 7 tre
trsu )
ten
“— trep tcas
m Vn{" N N
(Input) Vio— \\:S_7 5‘ Vai
tran traL
tasr | [tra tasc | tean tcal
Add  Vig—
(Input) Vie— ROW COI‘MW - COL.
F—trwr
tres] = tewn T
twe |
W VIH— N N
{Input) Vio— /M S
Fis.

twe [ tewp™
_ twe
¥ Via— N ¥ {
o oo LLLLLS ] >33t:—ﬂ>< ¥

'_'| toen '_'1 toru '_'i toen
ﬁ Vig— - =74 4 <
amo Vom LA || NLL || N | RN\
- ! tos I tos ' tos
to toen ton toen ton
b W T S o T HCKXKX
/018 1, — Hi-Z Hi-Z 1

{Input)

481
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Wl 5427525 0042598 722 EENECE
#PD42S516190L,42S17190L,42518190L

FAST PAGE MODE {UPPER BYTE LATE WRITE)

trasp
RAS Via— \S tesu tracP v
(!nput) Vu._ N 4l trp
t e t — ——
e tee ter e ten
“— trco teas™ teas ™ teas
CAS Via— p'a 7\ M N 7 S
(Input) Vip— trap \\:Qﬁ / EL —//-
b
t
tasr | [tra tasc | tcan tasd | tea asq | tea e
Add  Vip—
(Input) V:?_ ROW CoL. CoL. COL. _.‘
towe town b—t
tres tres tres e :WL l
— F_. twe | twe | twpm
WVIH“/ffiiir }'k \: N {
(Input) Vin— MR TS ——] u
t
tmcs| tmen tmes tuen tmes i
_ = teu—
LW Via— - - E o =
oo viem LLLL LS N
’_1 toen '_1 toen
v 4 + X
(lnput)Viz /////// V/ ’-\55555
toep toen
1/01~ Vin— Hi-Z
1/09 Veo— Tt B U
(Input) tos tos l_
toen " ton toen to
1/010~ Hi-Z —
1/018 VlH --..--.----.------."@ IN E ------- lN
(Input)
482
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B L427525 0042599 bLbL9 ENECE;PD42S16190L,425S17190L,42S18190L

FAST PAGE MODE (LOWER BYTE LATE WRITE)

trasp
m V 1IH XK tcsn tRHCP 7‘
(Input) VeL— M M e
tec tasu -
ter tep ter
— trco tecas = teas tcas
EK§ V]H_ N N L N CraE
(Input) V,o— trao QS___?Z EL &
fe—
traL
tasr |{tra thsd tcan tasd asd | tea
Add VIH—
(lnput) v[L_ ROW COL. I COL. COL.
¥ H
tFis' tuen tmes tue tmes T the
W Vin— / 1 n - N ~
(Input) ViL— _MZ/
¢ town ¢ towL " trwr
c RCS] t e -
= twe oo [ tow.

171

. f | twp
LW Via— g R |
(Input) Vi— M N 5\__*

ey vus 1L LSS i 1 AN
tDs' tos' tDSI
toep tou toen tou toep ton
1/01~ Vin— ) Hi-Z
1/09 Vio— Tt NANAN £ [~ T IN
{Input)
toen toeo toep

1/010~

Viue Hi-Z
17018 y, — "7 o UNA AN T T AARA R
(Input)

483
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Il Luc2?525 0042600 100 EENECE
uwPD42S16190L,42517190L,42S18190L

FAST PAGE MODE READ MODIFY WRITE CYCLE

trasP
RAS Vin— \K tesu truce
(Input) Vi— Pk A,
[ terwc trsn
tcr tee t ter
*— trco) tcas [ teas tean Cas
T Viue X Ly !
(Input) Vie— tenn Qs______?Z N A N z—/_/
tase [tran tasd tcuﬁ tasd [tca t traL
fe— tasc— L toan
(Input) Vin— Row COL. KCOL- - COL. p
tawn Lot tawo — tem tawn -t
trcs] tres| trcs) o
o4 he———- — fe— e ‘—_ tCWD_-‘-
F_ tewn R tewn | Ttrwr
w Viu— ﬁ N tub By tﬁ‘ R we e
(Input) Vi— N N 5\_
trwp tepwp tcewp t
¢ tawp tawp tawn ewy
FE.. [ town | [ towp ] , [ tcwp trwe
W Vi / U‘ X twe |/ S twe | |/ N twp
(Input) ViL— St By u
ﬁ Vn-z_ \
(lnput) VIL_ I
1/01~ VoH—
1/018 v , —
(Output)
VOI~ Vm"
1/018 Vi—
(Input)
484
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Il L42?525 004260l O47 EENECE
xPD42S16190L,42517190L,425S18190L

FAST PAGE MODE UPPER BYTE READ MODIFY WRITE CYCLE

trase
R—E Vig— AN tesn H
(Input) Vie— N A
tr
terwe trsu
tep ter tcr
[ trcp tcas tcas teas 1
B Ve S £ Y ;
(Input) Veo— \\:t_—.Jé 2 EL 7‘_//
- t
tasH ca takd | tea RAL
Add  Vin— Vs
{Input) V::— CoL.
tawn | ftowd taws—1}
talcs| trwL
W VIH_ / - | /-—_
(Input) ViL— 'ﬁ\_ EL*
tepwo tepwp tmen
tMes|
F_‘" tmcts tmcstmc“ tmes tmen
ﬁ Via— / ﬁ B B RN
(Input) Vip— | I ¥\
tha
Ttace ™ tace
OF Vin— tiaa taa
(Input) ViL— 7 T
tcad [toep teae [toep
e T 11T ot = thi g tozz
/o1~y Hi-I topt” tok2 Hi-Z
]/09 Vo— - - B
(Output) tbea toea toea
/01~ Vin Hi-Z trag | tags ] 1 Haler
1/09 Vio— Tttt Fer=r==1° ekeed- P
(Input) tan teag [toko taa tcad [todo taa tca
touz i tq tz toLz l tql z te
1/010~ Voum Hi-Z torLy torz tor Hi-Z
1/018 I L-. R ) bo- T O B
(Output) toea tor tosa tou toea
f
1/010 Ri-Z tea = =
~ _ 1= N
R Q#: U ;? """"" LI Seiti OOC
(Input) !
485
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B Lu427525 0042602 T43 EENECE
#PD42S16190L,42S17190L,42S18190L

FAST PAGE MODE LOWER BYTE READ MODIFY WRITE CYCLE

trasp
RAS  Vimn— Ry tosn A
(Input) ViL— MRe a tr
torwe trsu
teas tor
[ trcp teas
C—A§ Vm— X i Y,
(Input) Vio— . QL__Jﬁ i ;Z://
RAD
traL
tasy {tra t Akl tcan
Add Vn-l_
(Input) Vio— ROW COL.
tmes] tuer [reen
F——" tmes tmes tMrH
w - N A Y
aman vim ZLLLS M RN
tawo 7 tow tawo] tom tawn — 70
tres | tkes cwp |1} tges trwe
. F_" —towp twp|_’ twl_"_tcm)_" t\vPI
¥ V- 777 T A \ N
(Input) ViL— N— N M
tawo tepwp 7 terwo
taa [ Ttace ] ' tacs
tha tiaa
OE Viu— N N\
(Input) Vie— ~ S‘<;_____/ Nl
tcac toen ticac|itoen tcag ftoep
tonz A oz tag [T
1 oFz to ] tﬁuz
1/01~ Vo Hi-Z tor7 toLld touy Hi-Z
1/09 Vg:_ ................ L-L-} q ..r.......r.-..ia‘ [ 4 N S A L L
(Output) topa tacr PR g
ton toh ton tcp tou
1/01~ VIH_
1/09 y, —
(Input)
1/010~
Vou—
1/018 yor —
(Output)
1/010~ Vin—
/018 y,.—
(Input)
486
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B k427525 0042603 917 EENECE
#PD42S16190L,42S17190L,42S18190L

RAS ONLY REFRESH CYCLE

tre
tras I
m Via— N N
(lnput) Vi— 5( \
tere tre
— trec
CAS Viu— y
(Input) ViL— ll/r \ZIA /
‘tASR tran |
Add  Via—
2 Y= XXX o
Note : 1/01~1/018=Hi-Z
CAS BEFORE RAS REFRESH CYCLE
tre
o tre tras { } trp
RAS  Viu— K ~
(Input) V::'— N 7H \
trec
t teun
cp
tesr

N,

a0 Vi (LSS

Note : Add=Don' t care, 1/01~1/018=Hi-Z
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«PD42S16190L,42517190L,42S18190L

HIDDEN REFRESH CYCLE (READ)

R_Arg v”-["
(Input) Vio—

EK§ Vxﬂ"
(Input) ViL—

Add Vn{_
(Input) ViL—

W Via
(Input) Vie—

ﬁ VIH—
(Input) Vie—

5§ VIH"
(Input) Vio—

/o1~ Von—
1/018 v
(Output)

488

tre

tRC

tre y o tme
tRAS tRAS
___—_-_—_NS‘ ZZ___\§ J%[—~_\—
tCRP tRCD tRSH tCHR { tCRP
trap
tasr |t tiasg tcan
f—
tres trrE
LS OO
tres tree
Y

taa

toea

MUY

OOOONNNANNANNNN

17

(LSS

taz

torr

toez >

DATA OUT
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M L42752 5 792 EENECE
5 DO42k0 4PD42S16190L,42517190L,42S18190L

HIDDEN REFRESH CYCLE (WRITE)

X tre \ trp ¢ tec L trp
(lﬁt) gif: S‘ 7% Sn ?H _\
t crp| trep trsy fonn [ tcrp
o) Voo j o N JZ}
tasr | {tr thsd tcan
2 1 XXX XX IKKIIRNC
twes ¢
a1 NN Y i £/ /S S S S
twes twen
anty 1 NN\ Y i £/ /0SS S
tps| tou
0 1= 00T KKK KKIIIIKKK

(Input)

Note : OE=Don’ t care
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B L427525 0042606 L29 EENECE
uPD42S16190L,42517190L,42S18190L

HIDDEN REFRESH CYCLE (UPPER BYTE WRITE)

tre trc
tRP tRP
tras ‘ tras '
RAS  Vim— N 2}/—\~ Jzz—\_
{Input) V::—- 5& 7 !k \
tcar ,
tCRP tRCD tRSH tCRP
m Vin— N va
(Input) V::- j t \- 7L
RAD
'tASR tr tasd tean
Add  Viu—
(o T X o KRXXXKIIITIC
twes
twen
twp
amen 72 NN\ LSS
tMRH
tmes
_ tMC’H
L¥W Vin— < AN
(Input) Vyo— _ZZZZ/ \lx ; ;

tp ton
1/010~ v
1/018 y¥_ DATA IN
(Input)

Note : OF, 1/01~1/09=Don’ t care
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W 5427525 0042607 SbS WANECE . <190L.42517190L,42518190L

HIDDEN REFRESH CYCLE (LOWER BYTE WRITE)

tre tre
. tre y trp
tras tras
RAS _ Vin— RN %r_n ’Lm_
(Input) Vie— N 7 M N
t t t tom t
CRP| RCD RSH CRP
CAS  Vis— N- s
(Input) Vie— __/F tenn \\’k
tasr | [t thasd tcan
Add  Viu—
(Input) vif-— RO¥ COL.
tmes ¢ =
MCH
W V= 7T F AN
(Input) Vin—
twes
twen
o 72 NN\ X 9000000000008k

1/01~ - v
. 1/03 3:‘:_ ‘X’X‘X’X‘X‘X“
nput

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

CAS BEFORE RAS SELF REFRESH CYCLE

trass trps
m V]H- ¢ {_
(Input) Vie— <
trec
teen t
cus

—_ tesk
CAS Vn;_ y
(Input) Vie— __/ SS

tors

0 T —

491
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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

*

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

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%
495
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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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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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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
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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
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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
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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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