B k42?7525 0042405 920 EENECE

MOS INTEGRATED CIRCUIT

uPDA42516170L,42517170L,42518170L

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

PRELIMINARY

DESCRIPTION

The NEC nPD42S16170L, 12PD42S17170L and uPD42S18170L are 1 048 576 words by 16 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.a—s-
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 xPD42S16170L) or 2048 address combinations
of A0 to A10{(for uPD42S17170L) or 1024 address combinations of A0 to A9(for xPD42S18170L)
during a 256 ms period.

The uPD42516170L, £ PD42S17170L and xPD42518170L are packaged in 42-pin plastic SOJ and
50-pin plastic TSOP.

FEATURES
@ 1 048 576 words by 16 bits organization @ Read-modify-write, Fast Page Mode and Byte Write Mode
@ Single +3.3V+0. 3V power supply capability _ _
@ On-chip substrate bias generator ® I.ZAS 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

uPD42816170L A0 to All A0 to AT 4096 cycles/256 ms

1 PD42S1T1T0L A0 to AlD A0 to A8 2048 cycles/256 ms

1 PD42818170L AD to A9 A0 to A9 1024 cycles/256 ms
@® ! performance ranges

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

12 PD42816170L-A60 324 oW

£ PD42S17170L-A60 60 ns 110 ns 40 ns 396 mW

2 PD42S18170L-A60 540 mW

£ PD42S16170L-A70 288 oW 0.36 oW (MAX.)

44 PD42S17170L-A70 70 ns 130 ns 45 ns 360 m¥ (CMOS level)

£ PD42S18170L-AT0 504 mW

£ PD42516170L-A80 252 mW

1 PD42S17170L~-A80 80 ns 150 ns 50 ns 324 n¥

£ PD42S18170L-A80 468 mW
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ORDERING INFORMATION

PART NUMBER

ACCESS TIME {(MAX.)

PACKAGE

QUALITY GRADE

1 PD42516170LLE-A60

£ PD42517170LLE-AB0

4 PD42§18170LLE-A60

60ns

12 PD42516170LLE-AT0

£ PD42S171T0LLE-ATO

£ PD42518170LLE-AT0

70ns

£ PD425161T0LLE-A80

£ PD42517170LLE-A80

£ PD425181TOLLE-A80

80ns

42-pin Plastic S0J

1. PD42816170LG5-A80-TJF

£ PD42517170LG5-A60-TJF

1 PD42S18170LG5-A60-TJF

60ns

£ PD42516170LG5-AT0-TJF

£ PD42517170LG5-AT0-TJF

4 PD42S18170LG5-AT0-TJF

T0ns

1 PD42S16170LG5-A80-TJF

£ PD42S17170LG5-A80-7JF

42 PD42518170LG5-A80-7JF

80ns

§0-pin Plastic TSOP

1 PD42S16170LG5-A60-TKF

£ PD42S17170LG5-A60-TKF

4 PD42818170LGS5-A60~TKF

60ns

12 PD42§16170LG5-AT0-TKF

4 PD42S17170LG5-ATO-TKF

1 PD42518170LG5-AT0-TKF

70ns

4 PD42516170LG5-A80-TKF

1 PD42817170LG5-A80-TKF

£ PD42518170LG5-AB0-TKF

80ns

50-pin Plastic TSOP (Reverse bent)

STANDARD

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.
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PIN CONFIGURATION (Marking Side)

A0 to A9/AL0/ALL
1/01 to 1/016

RAS
Cas
]
LY
OE
VCC
GND
NC

42-pin

VCC

1/01
1/02
1/03
1/04
VCC
1/05
1/08
1/07
1/08
NC
]

RAS
All
AL0
A0
Al
A2
A3

VCC

: Address inputs
: Data Inputs/Qutputs

: Row Address Strobe

: Column Address Strobe

: Upper Byte Write Enable
: Lower Byte Write Enable
: OQutput Enable

: Supply Voltage

: Ground

: No Connection

Plastic SOJ {400 mil)

o—1 0 42
o—1 2 41
o—13 40
o—1 4 39
o1 5 . 38
o—|6 ~ 3
O— 1 o 36
o—1 8 - 35
o—1 g ~ oy
o—f10 7 g3
o—fu L, 3
o—412 - 31
o—413  ~ 30
o—fut = 2
o—{15s _ 28
o—l16 o 2
o—1 11 26
o—1 18 25
o—1 19 24
o— 20 23

21 22

GND
1/016
1/015
1/014
1/013
GND
1/012
1/011
1/010
1/08
NC
NC
CAS
OE
A9

A8

A7

A6
AS
A
GND

VCC

W CO =3 O QN B I 0D b

OO DO e b s e b b = e e
e O O 0O I O LN e D B e O

Irstradr»

§d171T0¢11¢

42
41
40
39
38
37
36
35
3
33
32
31
30
28
28
21
26
25
24
23
22

GND
1/016
1/015
1/014
1/013
GND
1/012
I/011
1/010
1/09
NC
NC
CAS
OE
AS

A8

Al

Ab

AS

A4
GND

291



B Lu427525 0042408 L3T EENECE
#PD42S16170L,42S17170L,42S18170L

42-pin Plastic SOJ (400 mil)

Voo ™—11 0O 420 GND
1/01 o—|2 41 0 1/016
1/02 o—A3 40 [0 1/015
1/03 o—1 4 39 0 1/014
1/04 o5 N 38 F—0 1/013
Vee O—16 ~ 37 —° GND
1/05 o—i7 o 36 F—° 1/012
1/06 o—138 - 35 [0 1/011
1/07 o—{9 > 34 F—0 1/010
1/08 o~—l10 7 3300 1/09
§c o—J11 - 320 NC
W o—{12 - 31—o N
oW o—113 ~ 30 }—o Cas
RAS o— 14 e 29 F—° O
NCo—15  _ 8|0 A
NC o— 16 o 27— A8
A0 o— 17 26 [—o° A7
Al o—{ 18 25 —0 AB
A2 o—19 24 —0 A5
A3 o— 20 28 F—0 Al
Vcc o— 21 22— GND
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50-pin Plastic TSOP {400 mil)

[1LPD42S16170L)

vcc
1/01
1/02
1/03
1/04
VCC
1,/05
1/08
1/67
1/08
NC

NC
L¥
i

RAS

ALl

AL0
A0
Al
A2
A3

VCC

W O ~3 S N e WD DO

—_ —
—_—0

15
16
17
18
19
20
21
2z
23
24
25

1393182 vq4d”™ (::

§9 10t

41 !

50
49
48
47
46
45
4
43
42
41
40

36
35
34
33
32
31
30
29
28
27
26

GND
1/016
1/015
1/014
1/013
GND
1/012
1/011
1/010
1/08
NC

NC
NC
CaAS
0E
A9
A8
I\
Y
AS
A
GND

GND
1/016
1/015
1/014
1/013

GND
1/012
1/011
1/010

1/09
NC

NC
NC
CAS
0E
A9
A8
AT
A6
AS
A
GND

Reverse bent

Oo—1 50

O 46
O—1 45
o144
O 43
O 42

O—1 36
O—135
o—1 34
o= 33
O—1 32
o131
O—130
o—12
o—1128
o— 27
o—126

§370 L 191 STradr

4 X ¢

O

W OO =3 O N i L DO =

—
—

15
16
117
18
19
20
21
22
23
24
25

VCC

1/01
1/02
1/03
1/04
Vee
1/05
1/06
1/01
1/08
NC

El

All
A0
A0
Al
A2
A3

Vee
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xPD42S16170L,42S17170L,42518170L

[4PD42S17170L])

vcc
1/01
1/02
1/03
1/04
vCC
1/05
1/06
1/07
1/08
NC

VCC
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W OO0 =3 P N B D B

p—
—_ O

15
16
117
18
19
20
21
22
23
24
25

N

S9TO0 LT L ESZYAALYT

i1t

20
49
48
11
46
45
4
43
42
41
40

36
35
34
33
32
31
30
29
28
21
26

GND
1/016
1/01§
1/014
1/013
GND
1/012
1/011
1/010
1/09
NC

NC
NC
CAS
0E
A9
A8
AT
A6
AS
A4
GND

GND
1/016
1/01§
17014
1/013

GND
1/012
/011
1/010

1709
NC

NC
NC
CAS
0E
A9
A8
AT
AB
AS
A4
GND

Reverse bent

50
49
48
41
46
43
4
43
42
41
40

36
35
34
33
32
31
30
29
28
21
26

sITo0 L1 LI STradr

d X1 ¢

O

O 00 -3 O N i D DN

[SUS Sy
[l —4

15
16
17
18
19
20
21
22
23
24
25

vCC
1/01
1/02
1/08
1/04
vCC
1/05
1/06
1/07
1/08
NC

VCC
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(kPD42S18170L]

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

vcc
1/05
1/08
1/07
1/08

NC

Vee

O OO0 w3 O O = LD BN e

— -
—_ 0

15
16
17
18
19
20
1
22
23
24
28

—/

sH T0L 0181 SCTraadnr

4 r ¢

50
49
48
47
46
45
44
43
42
1
40

36
35
34
33
32
31
30
29
28
21
26

—© GND

—0  1/016
-0 1/015
l—0 /014
0 1/013
—O GND

—0 /012
<—0 1/011
0 1/010
0 /09
—© NC

—© NC
—< NC
——0  CAS
1-—00—8‘
—O A9
O A8
—O A7
O A6
F—O A
0 M
—0 GND

GND
1/016
1/015
1/014
1/013

GND
1/012
1/011
1/010

1/09
NC

NC
NC
CaS
0F
A3
48
AT
A6
AS
A
GND

Reverse bent

50
49
48
41
46
48
44
13
42
i1
40

36
35
34
33
32
31
30
29
28
21
26

dILt—s9%170L181S8520ra4d47»

O

W© 00 ~3 P N B D DD

—
-

15
16
17
18
19
20
21
22
23
24
25

VCC
1/01
1/02
1/03
1/04
Vee
1/0%
1/06
1/07
1/08
NC

VCC
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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 md
Power Dissipation Po w
Operating Temperature Tope 0 to 70 °C
Storage Temperature Tecs =58 to +125 C

*COMMENT : Exposing the device to stress above those listed in Absolute Maximum Ratings could cause permanent
damage. The device is not meant to be operated under conditions outside the limits described in
the operational sections of this specification. Exposure to Absolute Maximum Rating conditions for

extended periods may affect device reliability.
RECOMMENDED OPERATING CONDITIONS NOTES:1,2

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Supply Voltage Vec 3.0 3.3 3.6 \'4
High Level Input Voltage Vin 2.0 Vect0. 3 \'
Low Level Input Voltage Vi -0.3 0.8 A
Ambient Temperature Ta 0 70 C
CAPACITANCE (T3=25°C, f=1 MHz)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Input Capacitance ‘u Aj)_tﬂB/_Al?{AE i i
Ciz RAS, CAS, UW, LW, OF 7 pF
Data Input/Qutput Capacitance| Cop 1/01 to 1/016 7 pF
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DC CHARACTERISTICS (Recommended Operating Conditions unless Otherwise noted)

[#PD42S16170L)

PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT |NOTES
I — A 1 PD42516170L-A60 90
Operating Current Icer EAS'_(;AS Cy CII"? oA 2 PD42S16170L-AT0 80 mA 3
ReTiReGan. 3 ToTT 1 PDA2S16170L-A80 10
m. mzvlu(ulu. >, IO=OII'IA 0. 5
Standby Current lece [——— mA
RAS, CAS=Vcc-0. 2V, 10=0mA 0.1
RAS i PD42S16170L-A60 90
Refresh Current 1 EA;_S_ Cycling. < nA 3
(RS Only Refresh) ces | CASZVimonn. > 1 PD42516170L-AT0 80
tre=trcomin. >, [o=0mA |2 PD42S16170L-A80 70
Operating C;;rie')" lect | RAS<Vir o s 1 PDAZSI6LT0L-ATO so| m | 3
(Fast Page Mode toe=trcauim, >, lo=0nA |12 PDA2S16170L-A80 70
— . 1 PD42816170L-A60 90
}ngf;ets)hfcurr% Refresh) fees l:ASj{CImg' lo=0mA e PDAZS16170L-AT0 80| mA 3
etore me™ trein. >, 1070 | PD42S16170L-A80 10
Standby:Vec-0. 2VSRAS,
CAS before RAS Refresh: tras <300ns 140
4096 Cycle/256 ms
Battery back-up Current RAS, CAS: 0VEV,L<0. 2V
(Standby with CAS before | 1°°® | Voo0.2VSVinSVin MAX. A
RAS Refresh) WE. OF:V1n
Address:Don’ t care taasS1us 140
Qutput :0PEN
Self Refresh Current [ RAS, CAS:0V<V,L<0. 2V 80 A
pilalel - , CAS: 0V <V . 0. P
{ChS before BAS Self “ | Vo0, 2VSV1aSVin MAX. lo=0nA
Input Leakage Current Itew> | Vi=0 to 3.6V, all other pins= 0V ~5 5[ A
Output Leakage Current low> | Dour is disabled, Vo=0 to 3.6V -5 5| A
Output High Voltage Vou lo=—2mA 2.4 v
Output Low Voltage VoL lo=2mA 0.4| V
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[kPD42S17170L)

PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT | NOTES
—_— . £ PD42S17170L-A60 110
Operating Current leea }:AS'.CAS cyc“"? “ony [LPDA2S1TITOL-ATO 100 m | 3
ne*troauin. ), loOmh 1 o s 17170L-A80 30
RTS, mZVm(MIN. >, lo=0mA 0.5
Standby Current lecz [=——— mA
RAS, CAS2Vcece-0. 2V, 1o=0mA 0.1
Refresh Currant 1 RAS Cycling 12 PD42S17170L-460 110 ul s
(RAS Only Refresh) o3 | TAS2Vinonn. > 12 PD42S17170L-AT0 100
tre=tecomin. 5, lo=0mA |1 PD42S17170L-A80 90
CAS i D T170L-A60
Operating Current I P_A_S_ Cycling, u PAzS| 9 nA 3
cce | RASSVrromx» 1 PD42517170L-A70 80
(Fast Page Hode) tpc=tpcauin. ». lo=0nA | PDAZS1T170L-AB0 10
E— . 1 PD42S1T170L-A60 110
’:gée;hfcurr% Retres) | 1= }:Asftclmg' ey [PRASITLTOLATO w0 m | 3
eiore eires RC RC(MIN. ), lo HPD42317170L—A80 90
Standby : Voc—0. 2V<RAS,
CAS before RAS Refresh: taas <300ns 120
2048 Cyecle/256 ms
Battery back-up Current RAS, CAS:0VSV, . <0. 2V
(Standby with CAS before | 1°°% | Vo0, 2VSVinsVyan MAX. LA
RAS Refresh) WE, OF:Via
Address:Don’ t care trasSlys 120
Output :0PEN
ig Re?es}’%‘f;efl‘; lec, |FAS.CAS:0VSV, 0. 2v 80| 24
before e - -
Refresh) Vcc 0. ZVSVIH§VIH MAX [o—OmA
Input Leakage Current Ty | Vi=0 to 3.6V, all other pins= OV =5 S uA
Output Leakage Current locw) | Dour is disabled, Vo=0 to 3.6V -5 § | 1A
Output High Voltage Vou lo=-2mA 2.4 v
Output Low Voltage Vou lo=2mA 0.4| V
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[1PD42S18170L)

PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT | NOTES
S— . 10 PDA25181T0L-A60 150
Operating Current Iecr l:AS.-(t}AS CyclmtI; 0k 10 PD42518170L-AT0 140 | mA 3
BeTERC OAIN. 3y T07TR 11 PDA2S181T0L-A80 130
RAS. CAS2V(n ouin. >, [o=0mA 0.5
Standby Current lece T——= nA
RAS, CAS=Vcc-0. 2V, 1o=0mA 0.1
RAS i PD42518170L-A60 0
Refresh Current 1 E Cyeling, £ OL-A 15 2A 3
(RS Only Refresh) ces | CAS2=Vinauin. > 1 PD42318170L-A70 140
niy e tre=treoarn. >, 1o=0mA [ PD42518170L-A80 130
CAS i PD42518170L-AB0 90
Operating Current I Eﬁ Cyeling, K nA 3
cce | RASSViL ouax. > 12 PDA2518170L-A70 80
(Fast Page Mode) tpe=teccurn, ». [o=0nA |12 PD42S18170L-A80 10
— . 12 PD42S18170L-A60 150
‘E%GZ“;””% rotrasy | 15 *:Asji”‘“g' 1 <gqp [£PDAZSIELT0L-AT0 Mo} mA | 3
etore HAS Tetres re™ trcoun. . 7R | PD42S18170L-A80 130
Standby :Vec0. 2VSRAS,
CAS before RAS Refresh: teas <300ns 110
1024 Cycle/256 ms
Battery back-up Current RAS, CAS: 0V V.50, 2V
(Standby with CAS before | 1°°% | Vec-0. 2VEViuSVin MAX. ud
RAS Refresh) WE.OE:Viu
Address:Don’ t care trasSlus 110
Qutput :OPEN
Self Refresh Current I RAS, CAS: 0V <V, <0. 2V 30l ua
bl 7 , CAS: 0V =V, =0. L
]ggﬁets)gore RAS Self i Vee=0. 2VEV1uSVin MAX. [o=0mA
Input Leakage Current licwy | Vi=0 to 3.6Y, all other pins= OV ~-$ 51 uA
Output Leakage Current loww | Dour is disabled, Vo=0 to 3.6V -5 5| A
Output High Voltage Vou [o=-2mA 2.4 \'
Qutput Low Voltage Vou [o=2mA 0.4 V
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AC CHARACTERISTICS

{Recommended Operating Conditions unless Otherwise noted) NOTES:2,4,5

1/
L PDAZSI7LT0L-ARD s POAZSITLIOL ATO[s PDAZSIT 1701 480
PARAMETER SYMBOL [ PP42S18170L-AB0 | PD42518170L-A70 |1 PDA2S18170L-A8D | v 1 T NOTES
MIN. | MAX. | MIN. MAX. MIN. MAX.
Random Read or Write Cycle Time tre 110 130 150 ns | 6
Read Write Cycle Time tawc 160 180 200 ns | 6
Fast Page Mode Cycle Time(Read or Write) tec 40 45 50 ns | 6
Read Modify Write Cycle Time(Fast Page Mode)| trawc 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 |78
Access Time from Column Address taa 30 35 40 | ns {78
Access Time from CAS Precharge tace 35 40 45 {ns| 7
Access Time from OF toea 15 20 20 | ns
RAS to Column Address Delay Time trap 15 30 1§ 35 11 40 | ns| 8
CAS-Data Set-up Time terz 0 0 0 ns | T
OE-Data Set-up Time toz 0 0 0 ns | 7
Output Buffer Turn—off Delay (CAS) torr 0 13 0 15 0 15 | ns | 9
OE Data Delay Time toep 13 15 15 ns
Output Buffer Turn-off Delay (OE) toez 0 13 0 15 0 15 | ns | 9
OE Command Hold Time toen 0 0 0 ns
OE to RAS inactive Set-up Time toes 0 0 0 ns
Transition Time (Rise and Fall) tr 3 50 3 50 3 5 | ns
RAS Precharge Time tre 40 50 60 ns
RAS Pulse Width (Random Read,¥rite Cycle) | tmas 60 | 10000 70 | 10000 80 | 10000 { ns
RAS Pulse Width (Fast Page Mode) trase 60 | 125000 70 | 125000 80 |125000 | ns
RAS Hold Time trsh 15 18 20 ns
CAS Pulse Width tcas 15 | 10000 20 | 10000 20 | 10000 | ns
CAS Hold Time tesn 60 70 80 ns
RAS to CAS Delay Time trep 20 45 20 50 25 60 | ns| 8
CAS to RAS Precharge Time tere 5 5 5 ns | 10
CAS Precharge Time tepn 10 10 10 ns
CAS Precharge Time (Fast Page Mode) tee 10 10 10 ns
RAS Precharge CAS Hold Time trrc 3 ] 5 ns
RAS Hold Time from CAS Precharge tance 35 40 45 ns
Row Address Set-up Time tasr 0 0 0 ns
Row Address Hold Time tran 10 10 12 ns
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(2/2)
44 PD42S16170L-A60 |2 PDA2S16170L-A70( PD42S16170L-A80
14 PD42517170L-A60]2 PD42S17170L-A70 |1 PD42517170L-A80
PARAMETER SYMBOL |« PP42S18170L-A60 | PDA2518170L-A70 |12 PD42S 18170L-AB0 |1y 1 NOTES
MIN. MIN. MAX. MAX. MIN. MAX.
Column Address Set-up Time tasc 0 0 0 ns
Column Address Hold Time tcan 18 15 1§ ns
Colunn Address Lead Time Referenced to RAS tmav 30 3% 40 ns
Read Command Set-up Time tres 0 0 0 ns
Read Command Hold Time Referenced to RAS | tzmm 0 0 0 ns | 1l
Read Command Hold Time Referenced to CAS | tmcm 0 0 0 ns | 11
¥rite Command Hold Time Referenced to CAS | twes 10 10 1% ns | 12
¥rite Command Pulse Width twe 10 10 1§ ns | 12
Data-in Set-up Time tos 0 0 0 ns | 13
Data-in Hold Time ton 10 15 15 ns | 13
¥E Command Set-up Time twes 0 0 0 ns | 14
CAS Precharge to WE Delay Time(Fast Page) | terwn | 60 85 10 ns | 15
CAS to WE Delay town 38 40 45 ns | 15
RAS to WE Delay tawp 83 95 105 ns | 15
Column Address to WE Delay Time tawo 53 60 65 ns | 15
Write Command to RAS Lead Time taws 20 20 20 ns
Write Command to CAS Lead Time tows 15 18 1§ ns
CAS Set-up Time for CBR Refresh tosr 5 5 5 ns
CAS Hold Time for CBR Refresh tcur 10 10 10 ns
Masked Write Set-up Time tmes 0 ¢ ¢ ns
Masked Write Hold Time Referenced to RAS | twms 0 0 0 ns
Masked Write Hold Time Referenced to CAS | tmcsu 0 0 0 ns
RAS Pulse Width (Self Refresh Cycle) trass 100 100 100 s
RAS Precharge Time (Self Refresh Cycle) tres 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. e

2. An initial pause of 100us required after power-on followed by 8 refresh (RAS only
refresh or CAS before RAS refresh) cycles before proper device operation is achieved.

3. lccislces, Icca and Iecs 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
trecmin. .

4. AC measurements assume tr=5ns

5. Vincmin.> and Viocwax. > are reference levels for measuring timing of input signals.
Transition times are measured between Viuy 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 = 1 TTL loads and 100pF (Von=2.0V, Vo.=0. 8V) L

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 tgep. trap is as follows.

CONDITION ACCESS TIME
trap=trapcmax. > aNd trep=trepimax. > tracomax.
trap 2 trap ouax. > taamax. >
trco 2trep (uax. > teacouax. >

9. torrmax.> and torzcmax.> 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 trrm Or trcu must be satisfied for a read cycle.

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

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

14. If twes2twesomin. > the cycle is an early write cycle and the data output will remain
open circuit throughout the entire cycle.

15. If tcewo2tcewoimin. . tewn 2 tewnimin. >, trwo 2 tawnmin. >, tawp = tawp ourn. > 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 Vin) is indeterminate.

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

* In 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).

* In case of using burst CAS before RAS refresh
Refresh 4096 times during a 64ms{ £ PD42S16170L) or 2048 times during a 32ms L
(£PD42S17170L) or 1024 times during a 16ms{PD42S18170L) (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(uPD42S16170L) or 32ms(u PD42S17170L)
or 16ms(uPD42S18170L) (Before set into the CAS before RAS self refresh mode, and
after reset).
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B Lu427525 0042419 415 EENECE
xPD42S16170L,42817170L,42S18170L

TIMING DIAGRAMS

READ CYCLE
tre
RAS Viw— ~ ) s L
(Input) Vip— N A N\
{onn trep e trsy tm,tcnp
— . . i
(1sput) Vir— ,JF A - L A
task tmutlmm tasc tcan JtRAL
(Thout) Vim— X& ROW o
tres tren
1 tren
— . T <
iy v LSS N\
tres tren
" trcu
_ _ - n <
oy Vo= LLLLL LSS o I
taa
W " toea™
oy tm NSNS, 7 A7
feac L torr
1/01 trac toez |
=~ X
1/016 yor touim‘ DATA OUT }
(Output) Hi-Z tos Hi-2
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B L427525 0042420 137 MENECE
uPD42S516170L,42S17170L,42518170L

EARLY WRITE CYCLE

RAS

CAS

Add  Viu—
(Input) Vio—

(lnput) Vu.

W VIH"
(Input) ViL—

1/016 yi¥
(Input)

304

Vu{_
(Input) V;.—

VIH_
(Input) Vie—

——
e trop e tasn Mo |
s R I A
trap trar
tas tran tasg tea
twcsll t°"’:
SN [T 7777777
twes| tm{”"
twen
SN == 7777777777
trwe —
tos ton ,

Note : E=Don’ t care



B Luy2?525 004242l 07?3 EENECE

«PD42S516170L,42S17170L,42518170L

UPPER BYTE EARLY WRITE CYCLE

tre
— tras
(Input) Vie— N Zt I
tesn tep
tcrpl trep trsi tere
(Input) Ve - j h - ayi
tase | tranm tR;‘\D tasc tean toa
A—
(it XK 3 KR o :
twes twer towe !
oy 1 NN\ " VST
trw J tmEt_MC_’H
— )
oo o= LLLLL LS AN\

tues tor
tps
[/09~ Vin—
1/016 y,, — DATA IN
(Input)

Note : OF, 1/01~1/08=Don’ t care
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Bl Lu27525 0042422 TOT EENECE
xPD42S16170L,42S517170L,42S5S18170L

LOWER BYTE EARLY WRITE CYCLE

BRAS  Viu
(Input) Vie—

m VIH_
(Input) Vie—

Add VIH—
(Input) ViL—

W Vi
(Input) Vie—

¥ Via—
(Input) Vio—

l/01~ VIH_
1/08 vy, —
(Input)

3086

_ﬁsx tras 72 l__—\_\_—
j N\ e i

tass | tran tRIAD tasc | ftea fa
XK KA e t
/ST ANNNN
““\\\\\\\t-1¥/"/////////// /S,

Note : OE, 1,/09~1/016=Don" t

care



M Lu27525 0042423 9ub EENECE
xPD42S516170L,42S17170L,42S18170L

LATE WRITE CYCLE

tre
S tras
(Input) V- N { X
tern trcp e trsu tRP;.
(Ig—gﬁt) 3::: j N_\\-t - Vi /_‘
tas ‘_-;:A:MID tasc e
= tcan
T O TR o SR 920
o
amen T OOOONNNNNNNNNNY 77 LLLLLLS
trwo i
town
e v~ SNNNNNNNN\NNN\N\N\N\N " VT
toen
e o= LLLLS RO
. toen ] fos ton
i Y= DX e QT o XXXXXXXX

(Input)
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B Lu27525 OO4242Y4 882 ENECE

©PD42S16170L,42S17170L,42518170L

UPPER BYTE LATE WRITE CYCLE

RAS  Viu—
(Input) V,o—

CAS  Vin—
(Input) Vip—

Add Vi~
(Input) Vyo—

(Input) Vu_

6E VIH__

___XSL tras 72 /___ﬁL
A P

o 72T SN j'(//////ﬁ///
7777777777 NN
7777777777 X TR

(Input) Vio—

1/01~ V
1/08 y¥_
(Input)

1/09~ Vie—
1/016 yir
(Input)

308

toep

tox ?

)




B L427525 0O42Y25 719 MENECE
xPD42S16170L,42S17170L,42518170L

LOWER BYTE LATE WRITE CYCLE

trc
— —_— tras -
([ﬁﬁﬁn 3::: in A \_
torr treo e trsy [ tRP;;.
AR j N - i
tasy tRAI»t;EAID tasc - s
crmey s XXK b XXX
tmesi tmru |'_" tucn
oy o= 1L LT - AN
towe
— [ twp—
amed o OO L/
toen
e W2 LT RO
tOED N tDS tDH
7S Peocozo S N SRETYTINR 0¢.¢.0.0.9707
(Input) . :
Bt X e QYRR R KK XKX KKK
(Input)
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BN Lu4y2?525 0042u2b 655 EENECE
uPD42S16170L,42S17170L,42S18170L

READ MODIFY WRITE CYCLE

trwe

— —_ tras
RAS VIH_ N
(Input) Vie— N 7 \_
tesn trp—

tcrp

trep trsy tere
CAS  Vin— R toas ¥
(Input) Vie— j \\—k £/

[ trap

tasr | tran | tasd tcan
Add Viu— -
(Inpat) Voo™ W{ROW #ﬁp QL. WOOWW

= tewp

) trwr

ao Vo= LLLLLLLLT N "7

171

trcs|

trwp — town _—_4
tres tAthCWD Tt
(1npat) Vi ///////4/4 NV
r taa
toea
(lnput) g:: \\\\\\\\\ \—t /| ‘t
T [teaeT = tosl tou

trac
i DOCKK e e Ko
nput toLz
terz tosz |
/01~y _ Hi-7 Hi-Z
V)L e LIS S
(Output)
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B Lu27525 0042427 591 EENECE
uPD42S16170L,42517170L,42S18170L

UPPER BYTE READ MODIFY WRITE CYCLE

trwe 1
__ —_— tras
RAS V]H“ (
(Input) Vio— X 7
tesn — trp
Lore trep trsy tere
EA_S‘ Vin— j \—\\ teas 4
(Input) Vie— X p
— t
tasy tRAHRA_ID—_ﬁtASC tc;m\
Add  Viu— a
cwL
t:zf_s. s town Ttnvn.J
wP
W Via— 7 N
oot 7777777 " Y7 /77777
tAWD MCH
thes]
[ R PP
W Vin— V
(Input) Vie— 7////// M
taa
toea
OF Viu— J
ado VT NONONNOWNNNNNNY
[ teac™
trac [ toep
1/01~ Vin— m....??.‘? ........... I I <X
1/08 Vie— .
(Input) oLy
terz toe
1/01~ Voru— Hi-Z | 's Hi-Z
i S S S R 0 T S B R
(Output)
tas [ toeo tos| tou
1 tca
/o3~ y Hi-Z U L <X ;
0t KR b i (XXX
{(Input) trac -
oLz
tocz
1/09~ — Hi-Z torz ' Hi-Z
/016 yORZ TTITImem s s gXX LU St
(Output)
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M L427525 DoypuRs 428 EMENECE
uPD42816170L,42S17170L,42S18170L

LOWER BYTE READ MODIFY WRITE CYCLE

trc

RAS  Viu— N

(Input) V;.—

||

tras

N
ST

tcre

I trep

tesu

tRSH

Exg V[H"
(Input) Vio—

-

trap

teas

tasy

tRAﬁ

tASC

Add Vi~
(Input) v”__

t ICS

tmen

tvrn

s

(lnput) VIL

/.

NN

town

trwr

tRCS

twe

EW vxﬂ"
(Input) V,o—

s

171

LSS

0E  Viu—
(Input) Vie—

NN

1/01~ Viu—
1/08 Viu—
{Input)

KR

1/01~ Voﬂ
1708 v,
(Output)

109~y
o 72~ 2000

................

toen

(Input)

1/09~ Vo —
1/016 yor —
{Output)

312

............

s ton |

DATA IN




B Lu27525 D0u2u42

9 3b4 WENECE

«PD42S16170L,42S17170L,425S18170L

FAST PAGE MODE READ CYCLE

trasp :
— _ RHCP
RAS Vm— N L N
{Input) Vio— :L 7! . N
tec ' trsu
tere tere
_}F_‘ [ treop tcas " teas tons
CAS  Vin— A N ] s
{Input) Vio— trap Q tep g ter E\ 7"‘/ (
tesw 4!
tasr | [tra thsd tcan tasq | tea tasd | tca
Add  Via— & :zf >l
(Input) Vie— L AV Co'*'_%zz N COL. . CoL.
trru
tres trex treH traL
tres tres " tren
W Via— v H u g & Y
R /7 i N
treu
tR‘.CS tRCH tncﬂ
tres tres 1 tren
W Voum b S S R
(Input) Vi— \
F taa ™ thaa— tha—
toea T taerT -_ t“‘m’:{
t PES ™ |
put) Vin— o A/ S/
(Input) V::— \\\ \\\\\—k ! \“K \"t OBA/ /
tcac z torz t
|}E‘ teac Lﬂi_ tcac =
torr torr toez
1/01~ Vou— r y I Y —————\ Hi-Z
1/016 o —  DATA OUT L DATA OUT DATA OUT J-----
(Output) tors
terz teLz
313
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4PD42S16170L,425S17170L,42S18170L

FAST PAGE MODE EARLY WRITE CYCLE

RAS
CAS

Add

(Input) vlL

Vin—
(lnput) Vie—

1/01~ Viue
1/016 yir—
(Input)

314

Vm_
(Input) V.-

VIH_
(Input) Vio—

le_
(Input) Vio—

trasp
Al trrce VN
A A N
t tre ™7 t s :RP
js = trcp tmcqﬁ [ teas | = —tcas—] =
pYa L L A 74
trap QS_J 5;7'/" 5‘ _/
t | tsuu_’"_J
tase | t tasd tasd | tea tasd | tea
tcan
%f o O o
tewr tew i‘: trwe
twes twen e twen twcsL__, :C‘\ﬂ._—'
weH
NN\ NtV Ny /7.
tews Jl tcwr._‘—'l trwr
twen twen towe
twes twes twes* ]! twen
NN\ Ny N~/ /)

Note : OE=Don’ t care




B Lu27525 0042431 Tl WENECE

uPD42S16170L,428S17170L,42S18170L

FAST PAGE MODE UPPER BYTE EARLY WRITE CYCLE

Vin—

RAS
(Input) Vio—

CAS
(Input)

V]H_
Vi—

VIH—

Add
(Input) Vi—

VIH_

uw
(Input) ViL—

Viu—

LW
{Input) ViL—

1/09~ -
1/016 yir —
(Input)

trase
—\U truce Ll L
N A N_
tec tar
tere ter t
" trcop toas CrP
hvm Y A v4
trao Q N
tesw
tasy (tra tasc tca tasg
AN
ROW < COL. COL.
towr !
twe twen the
x 7 s Z
tmri
tmes tmen tues tmen tues h tmen
7 : i : i i mrs o X z N
\ tos ton | tos ton tos || tp

Note : OE, [/01~1,/08=Don’

t care
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«PD42S16170L,42517170L,42518170L

FAST PAGE MODE LOWER BYTE EARLY WRITE CYCLE

RAS

CAS

Add

W Via—
(Input) Vio—

Via—
(Input) Vie—

1/01~ Vin—
1/08 y, —
(Input)

316

vm“
(Input) Vio—

Vn-l"
(Input) V;o—

Vm~
(Input) Vio—

trase
't truce L. N
EL 7£ trr | N
trc T trsa™ t
tcrel tep ter CRP
trep teac " teas™ " tcas™
AT LAY L Ay r4
R\ Z N 7 N 34
tesy | traL
tassl tra tasg t tasd | tea tasd | tca
Vs
ROW - COL. COL. COL.
t tmen tmen L 47.3:3
mMCS|
tues tmcs tmen
S S NI ] NI
trwL
tews tow ™ town—
twe twe
twen twen twen
N — = /.
\\\>\;\\:\\:\\>\t e A X[ e 7Zr__\>\ bwe 7{/ /// Z

Note : OF, [/09~1/016=Don’ t care



B L427525 0042433 895 EMENECE
©PD42S16170L,42S17170L,42S18170L

FAST PAGE MODE LATE WRITE CYCLE

trase
RAS  Viu— xi tesn truce
(Input) Vie— I\ 7 trp
tec trsH I
ter ter
[ trep tecas™ tcas
m Vn{“ R \ <
(Input) V- \:S___.J N T
‘ trao traL
tasr ||tra talsc | tcan tasq tea
Add v”{_
(Input) Vio— ROW m:—m . coL.
tows trwr
tFﬁf twe | 1 o
W Viu— ;771 f f f x N N
(Input) Vio— M| N
tom " trwL
tFEE twp tres| tup tres| — tow—

W Vig—
o V= LSS ST

(Input) 3;: //;//;////////;///fi//‘

toen

1/01~ Vin— Hi-Z
1/016 y, — ""TTTTTTTTTTTTmneees
(Input)

317



M Lu27°525 0042434 721 EENECE
uPD42S16170L,42S17170L,42S18170L

FAST PAGE MODE (UPPER BYTE LATE WRITE)

trasp
RAS  Viu— }"\‘ tesn truce _'7
(Input) Vio— M A tee
tec trsu Tt
tCP tCP CR
[ tgrep teas™ tcas — tcas
EA—S— Vln— N ‘f‘ N “f‘ N 4
(Input) Vio— trap QS__?‘! / S\ _//-
[ traL
tasr | tra talsc | tecan tasq | tea tasd | tca
Add  Viu—
(Input) Vio— ROW COL. i COL. COL.
tewr tewe ‘——tRWL_J
tres tres] tres S p—
- twe |, twe |, 7 o
W Vie— / 3‘: \< N |
(Input) Vi.— _Ml/ S—] [\ — i
ek
tmes tuen tmes tuer tmes
F—_' tmew )
N Viu— i i i i;f‘ = N A ‘ =
(Input) V::— / r\
I'_'| toen “—'l toen '__'l toen
0E Vin— s 74 3 <
ooy Vs LLLL LS N/ N/ OO
1/01~ Vie— Hi-Z
1/08 vy, — "TTTTTrTemoeTes
(Input)
1/09~ Hi-Z
Viu— oo
1/016 v, —
(Input)
3i8



BN b427525 0042435 bLS ENECE
uPD42S16170L,42517170L,42818170L

FAST PAGE MODE (LOWER BYTE LATE WRITE)

trase
m Vin— xi tesn truce Zf
(Input) ViL— s 7 tae
tec X trsH '—"t
ter cP CR
“— trco tecas teas— tcas
m Vie— K 7 7 : /:
(Input) ViL— trap QS—J'— a e —/
‘ trar
tasr | [tra thsd tcan tasq | tca asd | tea
Add  Viu—
(Input) Vie— ROW COL. COL. CoL.
4¢3
tmes| tuery tmcs tcrs tmes T thes
—
W Via— B T N X
(Input) Vio— 7_& \
tew towe ¢ T trwr
t tres ReS| - —
F—CE twp twp Lo

L_w Vie— N N

Z
)
Z
i
vl
L‘

'_'l toen "_'| toex "_" torn
OF Viu— 74 r4 74 <
(Input) Vie— / N/ N/ OO
tos tos tos
toED ton toen tou toen tor
1/01~ Viu— Hi-Z
TR G G| (IR
(Input)
toen toen toep

/09~y Hi-2
1016y e AKX ) A ARARS
(Input)
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B L427525 0042436 5Ty EENECE
xPD42S16170L,42517170L,42S18170L

FAST PAGE MODE READ MODIFY WRITE CYCLE

trasp
RAS  Via— 5"\‘ tesn truce
(Input) Vie— K
trawe trsu
tce tep t
fF— tren) teas F— tcas —1 toan cAS
m VIH_ SQ Zfé \Q 7 N
(Input) Vie— NA 7 N A N
tasel tran tasq tean tﬁf tea tas— tean traL
Add  Viu— ' Vs N\
(Input) Vie— ROW COL. . COL 0L X X XXX XXX
— t L —_ tcwr_
tawp tawp tawp bt
tres| tres! t rics| ¢ ] cwL
) F——* " tewn™ ] A tewn ™ ] R i | [trwL
W Vin— / \K th)k[ \q tﬁ" 3‘: twe o
(Input) Vio— // A N N
trwo tepwn ] tepwo —"
t tawo tawp tawp cwy{
FEE.. tewn , N | I tcwp trwe
N Vie— 7 Uz \< twp /__-“—\< twe /___——Ni twe
(IHDUt) Vie— A R A

0E  Viu—
(Input) Vi.—

1/01~ .
1/016 322_
(Output)

l/OI“' VIH—
1/016 yio —

{Input)

320




B Lu27525 0042437 430 EENECE

«PD42S16170L,42817170L,42S18170L

FAST PAGE MODE UPPER BYTE READ MODIFY WRITE CYCLE

tRASP
RAS  Vik— ﬂq tesn 7
(Input) Vio— K " te
terwe trsu
ter tce ter
trep tcas  tcas T tcas |
CAS  Vin— pI LN 7o\l -
(Input) V::— tran QL___?& EL____JA A 7“//
tasr [tran tasd tc.tm‘ tasq [tca talsd | tca trar
Add  Viu— Y o ¢
(g Y Row% CoL. oo ool
tawo — 7 towp tawo — | {tow tawp tﬂ
tres] tros tres trwL
_ F—--. =t cwp——" tub F— ——t cwp—1 thee e tewn — o
W Viae— // j{ ¥ L S 1L/ N Ve
(Input) ViL— ”‘_.7% “\.—* _L*
tes {rwp tepwo tepwn | tmen
Fl- I tuck tmcstMCH tmes " tmen
L_W Vium / U‘ n W ™ R
(Input) Vie— Q
tha
tace -
ﬁ Viu— 7[ tha
(lnput) Vie— i I~ A
tCA to ED tCA(: toi D
—n ——>{
teuz i t? £z teorz _.i‘ togz t
/o1~y Hi- t T tot.2 top4 Hi-Z
o O T -2 SO
(Output)
toea tbora
. t -y t ———>4 —
1/01~ Hi-Z RAG reF
Vie— oo L. Llbeads A Lo de L
/os i et XX ¢
(Input) tax tcag [tokn taa tcag [torn taa
terz i tq bz teLz i tql z teu
1/09~ V _ Hi—Z tm,z toLz tot_q 1 Hi_z
1/016 vg:_ .................. Lo cabbeacnann b.- B L X eabbecmc il
(Output) toea tDHI toea ton
t to a tos
/03~ Hi-7 e —
1016 §/HT <eneteen s ¢TI S CX( L
(Input)
321



M Lu27525 0042438 377 EENECE
uPD42S16170L,42817170L,42S18170L

FAST PAGE MODE LOWER BYTE READ MODIFY WRITE CYCLE

[ trasp o
RAS Vin— \SA& tesu
(Input) V.o 3 . ter
ﬁ | | tprwe N I tasu —
i . tep tep e tcrp
e treo ™ tcas g “— tcas _"l _ tCAs——-j ‘
CAS an_ ! ! .
(Tnput) Vi— |! ! ‘ . ‘ ; P
.i.; o ' i — trar
tASH tRAH. t il tean o t,\sd tc;m t.usd tcu-x
(Input) Vio— ROK CoL.
i tmcsﬁ E tucn tMCl-n T e
| — * tues tves "tvmH

wwir va= LLLT Y N AN

) town
' TR tawp T tom, T T tawnT  tome T tawn A
i tres i ™  tgres tews " tlres R
[ ——m -——tm—n t\VP‘ —— ‘t\vﬂ — —— tCWD —_— th

w2 TS SN N St

i v trwp — * tepwp .- tepwp
! P laa o T taceT b tasr
! -—-——1 L . taa ot | taa
4] VIH"‘ S \__/ A U
(Input) ViL— i ' / .
! . teac torp tcac toep i . tcac toep
: tor - tevz = . tlageg —™ —
| T toxz T tesz |, T toez
/01~ Fou Hi-Z torz tonz . toz Hi-Z
R e o
(Output) ! toa o toW— tacsg— ton
! Y K tns M L tps T ! taa tos hand
1/01 Bz | -
Ve BTG L...L...‘-L% L SRS d T Py I VVV
1/08 ViL— t/u! b 13 : tecac ‘tCAG ’..
: . —
(Input) \ &2:: E):D ’Coan ' tosn
terz w | toxz terz ™ [oez terz T totz
. t j:'—“"‘ : toz™™* 1Y, torz—— —
[/09~ Von Hi-Z oL AL . ! . ‘ Hi-Z
s A T T —
(Output) N ‘ g ' i
A tm\c—'l

1/09~ Vin— Hi-Z :
ot yy12 e (U e GO+ XXX

{Input)

322



M Luy27525 0042439 203 EENECE
xPD42516170L,42517170L,42S18170L

RAS ONLY REFRESH CYCLE

tre
tras {

m Vn-(— N N

(Input) V,.— 5‘ N
tcrr ter

—_ trec

CAS  Vin— ffz‘ *ii/
(Input) Vi—

ItASR tran

Add  Viu—
W 40 SRS 900 OSSO OO

Note : 1/01~1/016=Hi~-Z

CAS BEFORE RAS REFRESH CYCLE

tre
trp tras ! trp
RA—S V]u‘— N -
(Input) V,.— A 7H |
trpc
ter tenn
tesr

N

AR o (LSS

Note : Add=Don’ t care, 1/01~1/016=Hi-Z
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©PD42S16170L,42S17170L,42S18170L

HIDDEN REFRESH CYCLE (READ)

§K§ V;u-
(Input) Vio—

CAS  Viu—
(Input) ViL—

Add  Viu—
(Input) Vi—

W VIH
(Input) Vi—
¥ Vix
(Input) V;o—

0B Viu—
(lnput) VIL“

1/01A~ Von—
1/016 yor -
(Output)

324

trc trc
tre trp
tras tras
ﬁ: 7(__&:
MR — i M
tenr
tcrey trep trsu tere
N 4
____42;:-a \Xﬁf
trap
tcan

tasr | [tr t:fs
Vy
ROW -

treu

AROOOONANRRRRTT

trru

_/i-/_i/-/—l

MO

AROOAARRRANT

17

LLLL LS

torz

torr

—

DATA OUT




B b427525 DO42441 961 EENECE
xPD42S516170L,42S17170L,42S18170L

HIDDEN REFRESH CYCLE (WRITE) .

m Vlﬂ"
(Input) Vio—

CA—S Viu—
(Input) Vin—

Add  Vin—
(Input) V;.—

(lnPUt) Vu_

EW Vu{_
(Input) Vie—

(Input)

tre tre
tras I tras |
— S
terp trep trsn form_ tere
tase | tr thsg tcan
twes ¢
AN - LSS S
fwes twen
twe

AN

LSS S

DATA IN 2

Note : OE=Don’ t care
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xPD42S16170L,42S17170L,42S18170L

HIDDEN REFRESH CYCLE (UPPER BYTE WRITE)

RAS

CAS

Add

Via—
(lnput) ViL—

W Vie—
(Input) Vio—

1/09~ Via—
1/016 y,, —
(Input)

326

V1H_
(Input) Vio—

VIH_
(Input) Vy—

Vin—
(Input) Vin—

tre

tre

. tre ' tre
tras tras
— A
tcur
tcrel trep trsu tere
T
J trap \—‘
tasr [ thsd tcan
ROW COL.
twes
twew
NN > X/ LSS
fﬂ
tmes

tmen

Note : OF, 1/01~1/08=Don’ t care
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uPD42S16170L,42517170L,425S18170L

HIDDEN REFRESH CYCLE {LOWER BYTE WRITE)

m VIH_
(Input) Vn_,_

m le_
(Input) Vi—

Add V)H"‘
(Input) Vio—

W Vm"
(Input) ViL—

L_W Vm‘
{Input) Vio—

1/01~ Vn{—
[/08 Vi—
(Input)

CAS BEFORE RAS SELF REFRESH CYCLE

-R_A—g V[H—
(Input) Vio—

EA_g v"{_
(Input) ViL—

1/01~ Von—
1/016 o, —

tRc tRC
trp [, e
— tras %{_—\— tras }z_\_
N N \
tcur |
tcrp treo trsw tcrp
N- 4
j trap \-k ,L
tasr .t_ thasg tcan
tMRE
tMCS F——1
tmen
4 i i i i -+ \K t i : ‘j
t\VCS
twew
NN " XL LSS
tos tou

TXRRIIA

DATA IN

Note : OE, [/09~1/016=Don’ t care

trass tres
er
I}
trec
teen tens
i tesy
— )
torr
Hi-Z
O
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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 Ly27525 0044534 497 m
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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

M@l N g

NOTE

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

E
* ]
| I
) P T
I 1 .
S26LA-300A

ITEM| MILLIMETERS INCHES

B 17192 0.673:3 339

o 7.62 0.300

D 8.47%0.2 0.333:3 8%

E 1.03£0.15 0.04175:3%

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*33%¢

N 0.12 0.005

P 6.73+0.20 0.265+0.008

Q 0.10 0.004

T R0.85 R 0.033

u 0.2013 82 0.008:3 %%

495




28 PIN PLASTIC SOJ (400mil)
24 Leads

M L427525 0042L10 O5T MENECE

NEC Cord:P28LE-400A

28
Aracrrg

15

ACmcIrerm

| 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_IULJL_IL_II_IL.JI_IL_H1_4.I I
e i \
(] / W L:‘:D
JERLVAVLY ! ! L l J
LR U 1 j il u ~ ) l U
P T
- oo | |
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. C 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
E 1.0050.1 0 0403 03
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%
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42 PIN PLASTIC SOJ (400mil)

NEC Cord:P42LE-400A

B

42

22
hnnnnnnnnﬁnnnnnnnnmn

-+ (SR Ta)

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
H H H H H H H H H H H H detail of lead end
w
N ! L LA
|/ \
w 7e}
H
o
HHHHHHTHEHHHEHH
1 13
A
H
I J
| [ L VIL
St 1 1 A B O | I I T U A RO :
inie e T
T N ]
° -
D
$26G3-50-7JD
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline i1s located within 0.21
mm (0.009 inch) of its true position (T.P) at 17 40 MAX. 0 685 MAX.
maximum matenal condition. B 1.06 MAX 0.042 MAX.
C 1.27 (TP) 0.050 (T P.)
D 0 4020 10 0.016%3 34
E 0.05+0 05 0.002+0 002
F 1.1 MAX. 0.044 MAX.
G 0.97 0 038
H 922+0.2 0.363+0.008
[ 7.62%0.1 0.300+0.004
J 0.8+0 2 0.031+3992
K 0.125:3 22 0.005+39%4
L 0 5+0.1 0.020%3 352
M 0.21 0.009
N 010 0.004
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26 PIN PLASTIC TSOP (300mil) *
24 Leads Reverse bent

*

: under development
NEC Cord:526G3-50-7KD

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:S28G5-50-7JD1

28 15
HHBRBAA HHEAARRBA
detail of lead end
‘ i L ZAL
=
w Y
o
HEEHHEH HHHHEH
1 14
A
H
l
J
____________________ /N
$28G5-50-7JD1
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. 8 1.15 MAX 0.046 MAX.
[ 127 'T.PO 0050 (T.P)
) 0 40=°° 0.0168 88
E 0.05*9 08 0.002*0 002
F 1.1 MAX. 0 044 MAX.
G 0.97 Q 038
H 11 76=°2 0.463%0 002
| 10 16:=°" 0.400=0 004
J 0.8:02 0.031°888
K 01257842 0.005 8832
L 057" 0 020-8 83
M 021 0 008
N 0.10 0.004

502
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28 PIN PLASTIC TSOP (400mil)
24 Leads Reverse bent

NEC Cord:S28G5-50-7KD1

28 15
RAAAAA HHBRAAA

HEHHHHE ~ HHHHHH
1 14

K
s
E“ -

detail of lead end

NOTE f

Each lead centeriine 1s located within 0 21 mm 4
{0.009 inch) of its true position {T.P.} at maxi-

mum material condition.

X
i ;
o
S$2BGS5-50-7KD1
| ITEM [ MILLIMETERS INCHES
A 18.81 MAX. 0.741 MAX.
8 1.15 MAX. 0.048 MAX.
c 1.27 (T.P.) 0.050 {T.P.)
D 0.40%° 1© 0.016-8 838
£ 0 05008 0.00270 %02
F 11 MAX. 0 044 MAX.
G 097 0.038
H 11 76%°2 0.463%0 008
i 10.16%°" 0.400%° %04
J 0.8%02 0.031788
K 0.125:3 52 0.005-8 882
L 05%°" 0.02075 888
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

HnBARRARBAEARRAR

detail of tead end

D + o1
)
w 0
H
17
;lHHHHHHHHHHHHE
A
J
1
Vi R R | J, __________ —
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 0.8:0 2 0.031:3883
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

%a 15
HAHAHAHAAHAHAHAASH

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:S32G5-50-74D1

%IZHHRHHHHBHHHRHHE' detal of lead end
> + T AL
t
s
[T'e)
?HHHHHHHHHEHHHH%
A H
— J
o] €F EW 4 _________________ — 7
= S|
—o[@[ v 9
$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+3333
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

NOTE

32 17
BEBHAEHAEBHEAABEABAAAEAEH
detail of lead end
o
+ 3
4 w o
|/
1T
b
HEBEHEHHEEHHEHSE S EHH
1 16
A
L
R I L
!
J
§32G5-50-7KD1
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 matenal condition. B 1.06 MAX. 0.042 MAX.
(o 1.27 (T.P.) 0.050 (T.P.)
D 0.40+0.10 0.016%5 388
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 10.16+0.1 0.400+£0.004
J 0.8£0.2 0.031:3 383
K 0.1253 42 0.0057%3 3%
L 0.5%0.15 0.02073:%8
M 0.21 0.009
N 0.10 0.004
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50 PIN PLASTIC TSOP (400mil)

44 |eads

NEC Cord:S50G5-80-7JF

50
HARRAAARAREA

26
AEAARRAAARRAR

detad of lead end
v + ‘“%
HEEHHEHHHEH HEHHEEEEHEE
1 25
A
!
© i T « # _________ — -
n Tl N e
(= : :
D
S50G5-80-7JF
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.13
mm (0.005 inch) of its true position (T.P) at 21.45 MAX. 0.845 MAX.
maximum maternial condition. 8 1.13 MAX. 0.045 MAX.
c 0.8 (T.P) 0.031 (T.P.)
D 0.30£0.10 0.012:3 834
E 0.05+0 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 0.031:33%3
K 0.125%948 0.00573 883
L 0.5+0.15 0.020738%%
M 0.13 0.005
N 0.10 0.004
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50 PIN PLASTIC TSOP (400mil)
44 Leads Reverse bent

NEC Cord:S50G5-80-7KF

50 26
HAAFAAAAARA FAAARAAARAARAA
detail of lead end
A + in
H
- w i
mﬁ
?HHHHHHHHHH HHHHHHEHHBzEIB
A
D] M ©
o€ : ¥ =
) 1
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 0.012:335%¢
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 0.031:3 338
K 0.125:3 12 0.005%3 9%
L 0.50.15 0.020%3 3%
M 0.13 0.005
N 0.10 0.004
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24 PIN PLASTIC ZIP (475mil)

NEC Cord:P24V-100-475A

A N
/ o 1
=
d
11 | 2‘4——F
i v )
| L
v

P24V-100-475A

NOTE

Each lead centerline is located within 0.25 mm TEM | —--M'LL'METEHS INCHES
{0.010inch) of its true position (T.P.) at maxi- A 31.75 MAX. 1.250 MAX.
mum material condition. £ 0.50%°"' 0.02078 9828
G $0 25 $0.010
H 2.54 0.100
| 1.27 0.050
J 1.27 MAX. 0.050 MAX.
K 1 0 MIN 0.039 MIN.
M 10 8 MAX 0 426 MAX
N 28%92 0.11078 622
Q 12.07 MAX. 0.476 MAX
v 0.25-8 & 0.010-8 833
w 2.54 0.100
Y 3.37°8 0.130=002
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28 PIN PLASTIC ZIP (475mil)

NEC Cord:P28VF-100-475A

-—

g

NOTE

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

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
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32 PIN PLASTIC ZIP (475mil)

NEC Cord:P32VF-100-475A

-
w
N

J >

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. E 0.5+0.10 0.020°3 3%
G 0.25 0.010
H 2.54 (T.P) 0.100 (T.P.}
| 127(T.P) 0.050 (T.P}
J 1.27 MAX. 0.050 MAX.
K 0 9 MIN. 0.035 MIN.
M 10.8 MAX. 0.426 MAX,
N 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 (TP)
Y 3.25%0.2 0.128+0.008




