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MOS INTEGRATED CIRCUIT

#PD42516160,42517160,42518160

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

PRELIMINARY

DESCRIPTION

The NEC nPD42S16160, 22 PD42S17160 and xPD42S18160 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, CAS
before RAS refresh cycles, CAS before RAS self refresh cycles or normal read or write cycles
on the 4096 address combinations of A0 to All{for 1PD42516160) or 2048 address combinations
of A0 to A10{for uPD42517160) or 1024 address combinations of A0 to A9{(for xPD42S18160)
during a 256 ms period.

The nPD42516160, 1« PD42517160 and w2 PD425S18160 are packaged in 42-pin plastic $0J and
50-pin plastic TSOP.

FEATURES
@ 1 048 576 words by 16 bits organization @ XNon latched 1/0, TTL-compatible
@ Single +5V+10% power supply @ Read-modify-write, Fast Page Mode and Byte Read/Write
@ On—chip substrate bias generator mode capability — _
@ CAS before RAS self refresh @ RAS only refresh, hidden refresh and CAS before RAS
. . internal address refresh
@ Multiplexed address inputs
DEVICE Row Address Column Address Refresh cycle

12PD42816160 A0 to All A0 to A7 4096 cycles/256 ms

12 PD42S17160 AD to ALO AD to A8 2048 cycles/256 ms

12 PD423518160 AD to A9 AD to A9 1024 cycles/256 ms
@ 4 performance ranges

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

£ PD42516160-50 605 mW

£ PD42817160-50 50 ns 90 ns 35 ns 715 mW

1 PD42518160-50 935 mW

1t PD42S16160-60 550 mW

14 PD42817160-60 60 ns 110 ns 40 ns 660 mW

1 PD42S18160-60 880 mw 2.2 o¥ (MAX.)

12 PD42S16160-70 495 m¥ (CMOS level)

L PD42S17160-70 70 ns 130 ns 45 ns 605 mW

1 PD42518160-70 825 m¥

4 PD42516160-80 440 m¥

1 PD42S17160-80 80 ns 150 ns 50 ns 550 oW

1 PD42518160-80 710 oW
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ORDERING INFORMATION

PART NUMBER ACCESS TIME (MAX.) PACKAGE QUALITY GRADE
£ PD42516160LE-50
4 PD42517160LE-50 50ns

1 PD42518160LE-50
1 PD42516160LE-60
4 PDA2517160LE-60 60ns
1£PD42518160LE-60
£ PD42516160LE-T0
4 PD42517160LE-T0 T0ns
4 PD42518160LE-70
1t PD42516160LE-80
42 PD42517160LE-80 80ns
12 PD42S18160LE-80

£ PD42516160G5-50-7JF
12 PD42517160G5-50-1JF 50ns
4 PD42518160G5-50-7JF
£ PD42516160G5-60-7JF
1 PD42517160G5-60-7JF 60ns
1 PD42518160G5-60-7JF
4 PD42516160G5-70-7JF
1 PD42517160G5-70-7JF T0ns
1t PD42518160G5-70-7JF
£ PD42516160G5-80-7JF
12 PD42517160G5-80-7JF 80ns
£ PD42518160G5-80-TJF
£ PD42516160G5-50-TKF
£ PD42517160G5-50-TKF S0ns
1 PD42518160G5-50-7KF
1 PD42516160G5-60-TKF
£ PD42517160G5-60-TKF 60ns
42 PD42518160G5-60-TKF
4 PD42516160G5-T0-TKF
2 PD42817160GS-~T0~TKF T0ns
1 PD42518160G5-70-7KF
1 PD42516160G5-80-TKF
£ PD42817160G5-80-TKF 80ns
£ PD42518160G5-80-TKF

42-pin Plastic SO0J

50-pin Plastic TSOP STANDARD

50-pin Plastic TSOP (Reverse bent)

Please refer to “Quality grade on NEC Semiconductor Devices” (Document number 1E1-1209)
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/A10/A11 : Address Inputs
l[gl to 1/016 : Data Inputs/OQutputs

RAS : Row Address Strobe

@ : Column Address Strobe(upper)
LCAS : Column Address Strobe(lower)
WE : Write Enable

OF : Output Enable

Vee : Supply Voltage

GND : Ground

NC : No Connection

42-pin Plastic SOJ (400 mil)
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41
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39
38
31
36
35
34
38
32
31
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29
28
27
26
25
24
23
22

Vee 10O 42 F—° GND Vee O
/01 o2 41 0 1/016 1/01 o—
1/02 o—{3 40 [0 1/015 1/02 o—
1/03 o—4 ¢ 39 [0 1/014 1/03 O
1/04 o—A5 N 38 0 1/013 /04 o
Vee O—16 o 37T —° GND Vee O—
1/05 o—11 - 36 F—0 1/012 1/05 O+~
1/06 o8 - 35 0 /011 1/06 o
1/01 o—Ag > 34 0 1/010 1/01 o—
1/08 o—4 10 - 33 ——0 /09 1/08 O
NC O— 11 o 32— NC NC O
NC o—12 —_ 31 —© LCAS NC O—
WE o— 13 = 30 —o0 UCAS ¥E o—
RAS o—q 14 = 29 F—o0 OF RAS O—
AL o115 T 80 Ay NC o—
Al10 o— 16 27 0 A8 Al0 O—
A0 o—4 17 26— a7 A) O—
Al o—]138 25 [0 Af Al 0—
A2 o—19 2 [0 A5 A2 O—
A3 o—120 230 A A3 O—
Voo O— 21 2—o° GND Voo O—
{66

GND
1/016
1/015
1/014
1/013
GND
1/012
1/011
1/010
1/09
NC
LCAS
UCAS
0E

A9

A8

A7

AB

A5

AL
GND
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42-pin Plastic SOJ (400 mil}

Vee ™10 422 G\D
/01 =12 41 < 1/01%
1/02 13 40 f—C 1/015
1/03 >—14 39 F—C /014
1/04 =15 N 38 F—C 1/013
Vee ™16 - 37— G\D
1/05 11 o 36 0 /012
1/06 >>—138 - 35 F—=C 1/011
/07 =3 > 34 F—2 1,010
/08 ==—{10 7 3p—< 108
e — 11 - 32 F—=< NC
N /12 - 31 F—=C LCAS
¥E —113 o 30 = (CAS
RAS > 14 = 29 F—< OF
NCo—1s . BP9
NCoc—{18 2T A8
0 417 26— A7
Al —{18 25 [—< A6
2 —{18 UF— 45
43— 20 B M
Vee 21 2= G
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50-pin Plastic TSOP (400 mil)

[£PD42S16160)

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

Vee
1/05
1/06
1/07
1/08

NC

NC
NC

RAS
All
AL0
A0
Al
A2
A3

VCC
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GND
1/016
1/015
1/014
1/013
GND
1/012
1/011
1/010
1/09
NC

NC
LCAS
UCAS
0E
A9
48
AT
A6
AS
A4
GND

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

GND
1/012
1/011
1/010

1/09
NC

NC
LCAS
Ucas
0E
A9
A8
AT
As
A5
A4
GND

Reverse bent
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1/05
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1/07
1/08
NC

NC
NC

RAS
All
A10
A0
Al
A2
A3

VCC
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[LPD42S17160]

Reverse bent

Voo 1 ~ 50 F—© GND GND 50 Ot Vee
1/01 2 49 [0 /016  1/016 49 2 1/01
1/02 3 48 [0 1/015 1/015 48 3 1/02
1/03 4 470 1/014 1/014 47 4 1/03
1/04 5 N 46— 1/013  1/013 16 N 5 1/04
Veo 6 o 45 —° GND GND 45 o 8 Vee
1/05 1 - 4o 1012 1/012 44 - 7 1/08
1/06 8 - 30 1011 1/011 43 - 8 1/06
1/01 g ~ 42 [0 1010  1/010 42 .~ 9 1/01
/08 10 2 41 [0 1/08 1/08 4 @ 10 1/08
NC 11 - 10— XC NC 40 - 11 NC
NC 15 - 36— KC NC 36 - 15 NC
NC 16 35 (—© LCAS LCAS 35 16 NC
Ve 17 - 34 F—0 UCAS UCAS 34 ~ 17 ¥E
RAS 18 - 33 F—° OF 0F 33 - 18 RAS
NC 19 = 32[—0 A9 A9 32 = 19 NC
A10 20 31 0 A8 A8 31 20 A10
A0 21 30 —0 AT AT 30 21 AD
Al 22 29 [—© A6 A6 29 22 Al
A2 23 28 F—O AS A5 28 23 A2
A3 2 2TF—0 M Ad 21 24 A3
Vee 25 26 —° GND GND 26 25 Vee
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(PD42S18160])

VCC

1/01
1/02
1/03
1/04
VCC
1/05
1/06
/07
1/08
NC

NC
NC
WE

RAS
NC
NC
A0
Al
A2
A3

VCC
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GND
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ELECTRICAL SPECIFICATIONS
ABSOLUTE MAXIMUM RATINGS*

PARAMETER SYMBOL TEST CONDITION RATING UNIT
Voltage on Any Pin Relative to GND | Vr -1.0 to #1.0 \'
Short Circuit Output Current lo 50 mA
Power Dissipation Po 1 w
Operating Temperature Topt 0 to 70 ‘C
Storage Temperature Teta -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 4.5 5.0 5.5 A2
High Level Input Voltage Vix 2.4 Veetl. 0 \'
Low Level [nput Voltage Vio -1.0 0.8 \'A
Ambient Temperature Ta 0 10 C
CAPACITANCE (Ta=25°C, f=1 MHz)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. ONIT
Cix A0 to A9/A10/A11 5 pF
Input Capacitance P A —
Ciz RAS, UCAS, LCAS, WE, OE 7 pF
Data Input/Output Capacitance| Co 1/01 to 1/018 7 pF
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DC CHARACTERISTICS (Recommended Operating Conditions unless Otherwise noted)

{£tPD42S16160)

PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT [NOTES
o 2 PD42516160-50 110
. RAS, CAS Cycling 12 PD42516160-60 100
Operating Current leer frc*taccan. ». lo=0nA | 22 PDAZSIB160-70 % mA 3
1 PD42S16160-80 80
RAS, CAS2 Vi curw. >, lo=0mA 2
Standby Current leez ——— mA
RAS, CAS=Vee-0. 2V, [o=0mA 0.4
RS Cyelin 2 PD42516160-50 110
Refresh Current oo tyeling, 42 PD42516160-60 100
_— ICCS CASEVIH(MIN. ) mA 3
(RAS Only Refresh) tre=tacomn. », lo=0nA 4 PD42516160-70 90
Re - 1 PDA2§16160-80 80
== . 1 PD42516160-50 100
Operating Current CAS Cycling, 1 PD42S16160-60 90
leca RASSViL owax. > mA 3
(Fast Page Mode) tromtrecunm 1. lo-ond | LLPDAZS16160-70 80
o 1 PD42816160-80 70
o 1 PD42S16160-50 110
Refresh Current I RAS Cyeling, 1 PD42S16160-60 100 " 3
(CAS before RAS Refresh) ces tre=trcmin. >, [o=0mA £ PD42516160-70 20
£ PD42S16160-80 80
Standby:Vec0. 2V<RAS,
CAS before RAS Refresh: tras 300ns 350
4096 Cycle/256 ms
Battery back-up Current RAS, CAS: 0V<Y,,<0. 2V
(Standby with CAS before | €08 | yoom0. 2VSV,m=Vin MAX. KA
RAS Refresh) WE, OE:V.x
Address:Don’ t care tras=1ps 500
Output :OPEN
Self Refresh Current I RAS, CAS:0V<V,.<0. 2V 200 | 4
(CAS before RAS Self =y i <y . “
Refresh) Vee0. 2VEV n<V.u MAX. Jo=0mA
Input Leakage Current Ttewy | Vi=0 to 5.5V, all other pins= 0V -10 10} 1A
Output Leakage Current locw> | Dour is disabled, Vo=0 to 5.5V -10 10 ] A
Output High Voltage Vou [o=-2. 5mA 2.4 v
Output Low Voltage VoL [o=2. ImA 0.4 V
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{(tPD42S17160])

PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT |{NOTES
o L PDA2S17160-50 130
RAS, CAS Cycling 1 PD42517160-60 120
Operating Current | mA 3
perating trren “* | trctrcon. s, lo=0nA | £ PDA2S17160-70 110
1 PD42517160-80 100
m. mZVm(Mm_ 3 ]o=0mA 2
Standby Current lecz — mA
RAS, CAS2Vcc-0. 2V, 1o=0mA 0.4
S Cyell 1. PD42S17160-50 130
Refresh Current | EA_S—,Z;’C 1ng. 1 PD42517160-60 120 " 3
— ccs = VIH(MIN.)
(RAS Only Refresh) fc= oo, 5, [os0m |FETAZSLTI607T0 110
RETIRCMING D, TO 1PD42S17160-80 100
— . 1t PD42S17160-50 100
Operating Current E:yelmg, 1 PD42517160-60 90
e S .. = al |
PCTIPCMIN. ), fo7 1 PD42S17160-80 70
- 1 PD42517160-50 130
Refresh Current , RAS Cycling, 12 PD42517160~60 120 ” 3
(CAS before RAS Refresh) ces tee=trcomin. >, [o=0mA | 4 PD42517160-70 110
1 PD42517160-80 100
Standby:Vec-0. 2V<RAS,
CAS before RAS Refresh: taas <300nS 300
2048 Cycle/256 ms
Battery back-up Current RAS, CAS:0V<V,.<0. 2V
(Standby with CAS before | 1°°® | Voo-0.2VSVinSVin MAX. uh
RAS Refresh) WE, OE:V:x
Address:Don’ t care trasslys 400
Qutput:0PEN
Self Refresh Current loey | TAS.CAS:0VSViS0.2V 200! 2 | 16
égﬁegg;""re RAS Self Veo-0. 2YSViaSVin MAX. lo=OnA
Input Leakage Current Iter | Ve=0 to 5.5V, all other pins= OV -10 10| A
Output Leakage Current loww> | Dour is disabled, Vo=0 to 5.5V -10 10| A
Qutput High Voltage Vou [o=-2. SmA 2.4 \'
Output Low Voltage Voo lo=2. ImA 0.4 V
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{(£tPD42S18160)

PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT |NOTES
o L PD42S18160-50 170
. RAS, CAS Cycling L PD42518160-60 160
Operating Current lees trcmtucaun. ». los0nd | 2 PDA2S18160-70 150 mA 3
£ PD42518160-80 140
m.mgvmmm.). Io’UmA 2
Standby Current Iccz p— mA
RAS, CAS2Vcc-0. 2V, To=0mA 0.4
s . 1 PD42318160-50 170
Refresh Current | %g“”‘g’ 1 PDA2S18160-60 wo| |
— = .y
(RAS Only Refresh) o t =tmmm lo=0mA 4 PD42818160-70 150
RCTIRGMIN. 3. fo 1 PD42518160-80 140
TS Cyeli 1. PD42818160-50 100
Operating Current : gﬁsf Ing, 12 PD42S18160-60 0| |,
= C . )
(Fast Page Mode) ces . zt“ Max =08 1 PD42518160-70 80
peTtPCMIN. D To 1 PD42518160-80 70
. 1. PD42818160-50 170
Refresh Current I RAS Cycling, 1 PDA2S18160-60 160 A 3
(CAS before RAS Refresh) ces tee=trcmin. >, lo=0mA | 2 PD42518160-70 150
1 PD42518160-80 140
Standby: Voe0. 2V<RAS,
CAS before RAS Refresh: tmsgaoons 250
1024 Cycle/256 ms
Battery back-up Current RAS, CAS: V<V, <0, 2V
(Standby with CAS before | '°°® | Voo 2VSV,u<V,n MAX. uA
RAS Refresh) WE, OF:Vyu
Address:Don’ t care tasSlus 300
Output :OPEN
Self Refresh Current A rag.
(GAS before BAS Solf Teer RAS, CAS:0V=V,.=<0. 2V 200 | 1A 16
Refresh) Voo 0. 2VSVin<V,;u MAX. Io=0mA
Input Leakage Current Ity | Vi=0 to 5.5V, all other pins= OV -10 10 | A
Output Leakage Current loww> | Dour is disabled, Vo=0 to 5.5V -10 10} zA
Output High Voltage Vou lo=-2. 5mA 2.4 \'
Output Low Voltage VoL [o=2. ImA 0.4; V
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AC CHARACTERISTICS
(Recommended Operating Conditions unless Otherwise noted) NOTES:2,4,5

44PD425 15160501 PD4251 6160~ 60| 22 PD4 2516160~ 70| 14 PD4 2516160~ 80) o
144 PD42817160- 50|14 PD42517160- 60 12 PD4 251 7160- 70) 1 PD4 251 7160- 80
PARAMETER SYMBOL |14 PD42518160-50] 11 PDA2518160- 60| 4 PD4 251816070, 1« PM2518160-80 1 7 N TES
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Random Read or Write Cycle Time tac 90 110 130 150 ns | 6
Read Write Cycle Time tewc | 140 160 180 200 ns| 6
Fast Page Mode Cycle Time(Read or Write) tec 35 40 45 50 ns| 6
Read Modify Write Cycle Time(Fast Page Mode)| terwc | 80 85 90 105 ns| 6
Access Time from RAS trac 50 60 70 80| ns | 7.8
Access Time from CAS (Falling Edge) teac 15 15 20 20| ns | 17,8
Access Time from Column Address taa 25 30 35 40| ns 17,8
Access Time from CAS Precharge tace 30 35 40 45| ns| 7
Access Time from OF tosa 15 15 20 20| ns
RAS to Column Address Delay Time tran 13 25| 15| 80} 15| 35| 17| 40| ns| 8
CAS-Data Set-up Time terz 0 0 0 0 ns | 1
OE-Data Set-up Time toLz 0 0 0 0 ns | T
Output Buffer Turn-off Delay (CAS) torr 0| 10 0| 13 0] 15 0| 15| ns| 9
OE Data Delay Time tozn 10 13 15 15 ns
Output Buffer Turn-off Delay (OE) toez 0| 10 0| 13 0 15 0} 15| ns| 9
OE Command Hold Time tosn 0 0 0 0 ns
OE to RAS inactive Set-up Time tors 0 0 0 0 ns
Transition Time (Rise and Fall) tr 3| 50 3| 50 3| 50 31 S0 ns
RAS Precharge Time ter 30 40 50 60 ns
RAS Pulse Width (Random Read,Write Cycle) | tmas 50 { 10000{ 60 | 100001 70 [ 10000| 80 | 10000} ns
RAS Pulse Width (Fast Page Mode) tease | S0 1250007 60 [125000f 70 1125000{ 80 {125000{ ns
RAS Hold Time tesu | 13 15 18 20 ns
CAS Pulse Width teas 13 [ 10000{ 15| 10000| 20 | 1000C; 20 | 10000 ns
CAS Hold Time tosn | S0 60 10 80 ns
RAS to CAS Delay Time treo | 18| 32) 20| 45| 20| 50| 25| 60| ns| 8
CAS to RAS Precharge Time tere 5 5 5 5 ns | 10
CAS Precharge Time tern 8 10 10 10 ns
CAS Precharge Time (Fast Page Mode) tee 8 10 10 10 ns
RAS Precharge CAS Hold Time trrc 5 5 5 5 ns
RAS Hold Time from CAS Precharge truce | 30 3% 40 45 ns
Row Address Set-up Time tasr 0 0 0 0 ns
Row Address Hold Time tran 8 10 10 12 ns
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uPD42815150-50]u PD42516160- 80| 1« PD42S16160-70{ .2 PD42516160-80 =

1L PDAZS17160- 50| 1« PDA2S17160- 60| ¢ PD42517160-70) ¢ PD42S17160-80

PARAMETER SYMBOL |4 PD42518160-50) 2 PD42518160- 60| 1« PD42S18160-70) 2 PO42518160-80}5 1 7 NOTES
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.

Column Address Set-up Time tasc 0 0 0 0 ns

Column Address Hold Time tean 13 15 15 15 ns

Column Address Lead Time Referenced to RAY trar 25 30 35 40 ns

Read Command Set-up Time tres ¢ 0 0 0 ns

Read Command Hold Time Referenced to RAS | tmem 0 0 0 0 ns | 11

Read Command Hold Time Referenced to CAS | tmem 0 0 0 0 ns | 11

¥rite Command Hold Time Referenced to CAS | twes 8 10 10 15 ns | 12

¥rite Command Pulse ¥idth twe 8 10 10 15 ns | 12

Data-in Set-up Time tos 0 0 0 0 ns | 13

Data-in Hold Time tou 10 10 18 18 ns | 13

WE Command Set-up Time twes 0 0 0 0 ns | 14

CAS Precharge to WE Delay Time(Fast Page) | tecewn | 55 60 65 10 ns | 15

CAS to WE Delay tewo | 38 38 40 45 ns | 15

RAS to WE Delay taws | 10 83 95 105 ns | 1§

Column Address to WE Delay Time tawo 45 53 60 65 ns | 1§

Write Command to RAS Lead Time trwe 18 20 20 20 ns

¥rite Command to CAS Lead Time tew. | 13 15 15 15 ns

CAS Set-up Time for CBR Refresh tesr 5 5 5 5 ns

CAS Hold Time for CBR Refresh tenr 10 10 10 10 ns

Masked Byte Hold Time Referenced to RAS | twms 0 0 0 0 ns

RAS Pulse Width (Self Refresh Cycle) trass | 100 100 100 100 IS

RAS Precharge Time (Self Refresh Cycle) tres 90 110 130 150 ns

CAS Hold Time (Self Refresh Cycle) tens -50 -30 -850 ~-50 ns

Refresh Period trer 256 2566 256 286 | ms | 16
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NOTES:
1. All voltages referenced to GND.
2. An initial pause of 1001zs required after power-on followed by 8 refresh (RAS only

h

10.
11.
12.
13.
14.

15.

16.

refresh or CAS before RAS refresh) cycles before proper device operation is achieved.
Icci. lces, Icca and lcocs depend on output loading and cycle rates. Specified values are
obtained with the output open. In addition to this, lccs is measured on condition that
column addresses in RAS only 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
trcomin. 3.

AC measurements assume t=5ns

Vincuin. > and Viocemax. > are reference levels for measuring timing of input signals.
Transition times are measured between Viu and V...

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

. The access time is determined by EKE access time trac, address access time taa, and EX§

address time tcac. The relationship between these access time and tmcp, trap iS aS follows.

CONDITION ACCESS TIME
trapStrapmax. > aNd trepStrepvax. > tracoax. >
trap2 traD (MaX. > taamax.>
trco 2 trop (uax. > teacouax. >

torrmax.)> and toezcmax.> defines the time at which the output achieves the open circuit
condition and is not referenced to Voy or VYor.
tcre requirement should be applicable for RAS/CAS cycles preceded by any cycles.
Either tseu Or tacs must be satisfied for a read cycle.
twe is applicable for late write cycle. If the cycle is early write, it should be satisfied
value of twcu. .
These parameters are referenced to UCAS/LCAS leading edge in early write cycles and to WE
leading edge in late write or read-modify-write cycles.
If twes=twesvrn.> the cycle is an early write cycle and the data output will remain
open circuit throughout the entire cycle.
If tcpwp 2 tepwp (MIn. >» tewp 2 tewp (man. y, trwo 2 tRwD (M1 N, 3 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 Viﬂl is indeterminate.
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{ zPD42S16160) or 2048 times during a 32ms
(1 PD42§17160) or 1024 times during a 16ms{u PD42S18160) (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(;LPD42816160) or 32ms(uPD42S17160)
or 16ms(xPD42518160) (Before set into the CAS before RAS self refresh mode, and
after reset).
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TIMING DIAGRAMS

READ CYCLE
tre
tras
RAS  Viu— N\ o '
(Input) Vie— N A tap—‘L
tesu tern
Lorr] trep trsu tcrp
UCAS Vin— Y tcas re T
(Input) Vi j \\-k i / . N\
t CRP
tCRP tRCD = tRSH tCPN
TrAQ _ T teas 7z T
(Irpud) Vi j Nk L/ N
tRAD tR.AL
tasr| tram , tasc teau |
— "
i X o
trru
tres
[ tren
WE - s T
ey Vo= LLLLLL LT — tose—t NN
taa
— [ tora
e V7 NOUNONONUOUNNNNNONONNNNNNY 1777,
teac LIL torr
trac toez

I OSSR SUSUUU SUUUUUUR SR { 5.
(Ou'tput) Vor — - O0C oam our )
Hi-2
tCLZ
178
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xPD42516160,42517160,42518160

UPPER BYTE READ CYCLE

m Vm_

(Input) Vi~

m Vm“
(Input) Vio—

LCAS Viu—
(Input) Vie—

Add. Viu—
(input) Vio—

LOVER o _
I O vOH_
(Output) "o
UPPER  _
I 0 VOH_
(Qutput) "ot

trc
—_— tras S i
SL 7-/1"“ '(.m’-——‘_'L
toss tere
torr treo trsu topn
j N ¥ X
tere| tmeu
f -
trap trav
tas tran ( tasc tean |
x@q TS 0 S
tren
tres ] e
e Vo= LLLL ST 1T\
taa
— I toea — i
camme Vs OOUUONNNONONOONNNNNNY 170/
...................... ‘ -.-.---..--.--..---......----..-..........-.-.-q---....-.t;;;..-..
Hi-Z toac
trac —toez
R il
Ri-Z e
tez
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LOWER BYTE READ CYCLE

m v“-]"
(Input) Vi—

UCAS Viu—
(Input) Vio—

LCAS Viu—
(Input) Vio—

Add. Viu—
(Input) Vyn—

(lnput) VIL

Via—
(lnput) Vie—

LOWER Vor—
I VOH__
(Output) 'o*

UPPER Vou—
l/ VOH_
(Output) 'or

180

tre
tras
T\ s
N A \
tcrp, tvru
____A)JZ*—* X )
tos tere
tern trep trsu tern
ATy tcas oz -
j R / 1 X
trap traL
tase | trau | tasc tcan
trru
tres
™ tren
74 Ry
LSS v N\
taa
toea—

AAARNRRRRRRNRNARRNNE

tcac

DATA OUT
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EARLY WRITE CYCLE

RAS

m Vm‘
(Input) V,.—

LCAS Vin—
(Input) ViL—

Add.

(Input) VIL

1/0

le_
(Input) Vio—

Vm_
(Input) Vi—

Vin—
(Input) ViL—

trc
—\ tras ﬁ_x
' / tnp_'K—
tesu f— tcpn
t trep trsa tere _-‘
- t
e S S S i
. tesu
CRP t t — t
j RCD il \ :Z:{s , CPN—'|
N ay N
trap traL
tasr | tran | tasg tca
t J
twes) WL !
twen
t
MUY " L/
; trwL -
DS tDH
RRXKXIKXIA i~ KXXXXIIILS

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

ETS an—
(Input) Vi—

UCAS Vig—
(Input) Vio—

LCAS Viu—
(Input) Vio—

Add. Viu—
(InpUt) Vi —

WVE  Vin—
(Input) V,o

UPPER Vir—
IH
{Input) Vie—

182

tre
tras
— L
N 4 \
A4 VN tgp——
rP
tesn tere
j e b — o
pa teas r
N a N
tcrp| tMrRE
i (ARN
trap traL

tasr | tran | tasd tCAI-ll
6 TS 0 SR 0 O

town

1

twes twen

trwL

YIS rs v

MO\ N ol —

tDS

— to

H

XXXXXXIKA

DATA IN

U RIKKKKKIIIIL

Note : O, LOWER 1/0=Don’ t care
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LOWER BYTE LATE WRITE CYCLE

m v"[—
{Input) Vio—

(Input) Vi.—

LCAS Viu—
(Input) Vi—

Add. Viu
(Input) V;n—

ﬁ Vm_
(Input) ViL—

LOWER Voue
1/0 IH

{Input) Vi

trc
t
——KQ RAS
MNe— \
trp—
tcrpl tmru
tos tere
tcrpl treo trsu - tcpu‘_'l
s R o —
\—k rami

tRAD

tean

traL

AR

tass | tran | tasq
XA KA KKK

]
A

tew

twes]

twen

trwe

MO\ Nk

(L

tos]

n—tD

M

DATA IN

Note : O, UPPER 1/0=Don’ t care
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LATE WRITE CYCLE

m VIH_
(Input) Vio—

UCAS Viu—
(Input) Vie—

LCT Vu-x_
(Input) Vi—

Add. VIH—
(Input) Vio—

([nput) V,L

0E  Via—
(Input) Vio—

l/O Vm"‘
(Input) ViL—

184

trc
. tras ,_—____
S‘ 7] tRP—_'—\—
tcrp trcp o trsy '_t:t:::n—ﬁ<l
_F S S S LN
terp) treo e trsu - tCPN—'I
j N_\\—t o 1—/ / f \
t SR tRAH tRIAD tASC L t tRAL
0 ST 070 SR -G
= Sl
LSS N_ LSS
toen
i AROOONNNYT
tos
toen I )

tou
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UPPER BYTE LATE WRITE CYCLE

tre
tras
RAS  Viu—m e
(Input) V::— N 7£._ tnp"—’\—‘
tesu tere
j’f trep tlttsn L tCPN_.i
%—A_S Vin— CAS ]
(Input) Vi:— - r—/ /f \
t
t crel =
LCAS Vin— Y <
tRAD tRAL
tasel [ tram | tasg '
tean
Add. Via— <
trwL 'JI
trcs| : tewe
wp
4 g\
ey i LLLLL ST N XSS
toen

aen Voo LLLLLLLL LT ROOONNANNNNNNT

t
UPPER y  _ — A
T 0T S — IO
(Input) ‘'t Hi-Z

Note : LOWER 1/0=Don’ t care
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LOWER BYTE LATE WRITE CYCLE

trc

P _— t
RAS Vin— e N
(Input) Vi.—

tcre| tver
U_CS Viu— j N- ~
(Input) ViL—

ﬁ,.
r

tess tcre
tcrpl trep trsu e tcpn_'l
- B - t .
Fe A N =y o X
trap traL
tasg| tmanm tasd ,
tean
— i
1 XL K KRR
[ tawyL
tres| e tows
amen vos LLLLLS LT N L/
toeu

aor V= LLLLLLL LTS ROONNNNNNNNRTT

t
LOWER y - 3
10 Y= XXE """"""""""""" DATA IN XXXXXXX:
(Input) '™ Hi-Z

Note : UPPER 1/0=Don’ t care
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READ MODIFY WRITE CYCLE

trwe
RAS - TN
(Input) Vo S )
tompl o — treo ™ ‘_ttt::;N
(oot e j N LS t LN
CRP
terp| b treo e e
CPN
LCAS — N- - S
(Input) Vie- j foan Nk LS N_
tase | tra &E .
CAH
= 00 HRRRXIIRK
tres tm{:m : tx:
. tewn twe
(1nput) Vi ///////{ N LSS
taa toen
toea i
o) V22 \\\\\\\\\\ 1 RAONNNNNNN
toep, tos || tom
0 S e o KORIIIIKY
tor
Bl T

187
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UPPER BYTE READ MODIFY WRITE CYCLE

trwc
m Vin— I ¥ X%
(Input) Vi~ A 74._ tm,_,L
tere

i

tCRP — t —_—
j RCD [ tcewn
UCAS Vim— 3 Vi K
(Input) ViL— 7 \\_

tcre| quﬂ
EEK§ VIH" -___J)J:__* N
(Input) Vie— ; \ 5 5 5

trap
tass | tra tasg -
i, 1= TR w0 o KRR AR XKL
‘ e tawp — tRWL:::——4
traisl— tAmtm t:ym
i V= LLLLLS LS N L
ta toen

_ toea
amen V= ANNNNNNNNNNTT 7 ENNNNNNNNN

L(I)%R
(Input) 3:::

LOWER Vou—
1/ VOH B
(Output) Yo

UPPER Viu—
] v IH _
{Input) 'tt

UPPER Vou—
l VOH_
(Output) "ov
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LOWER BYTE READ MODIFY WRITE CYCLE

RAS  Via—
(Input) Vi~

UCAS Viu—
(Input) Vin—

LCAS V[H_
(Input) Vio—

Add Vm—-
(Input) Vie—

(IﬂpUt) VxL

O—I‘f Vln“
(Input) ViL—

LOWER  _
I VIH—
(Input) "'*

LRy,

(Output)v°L

UPPER Vi
[ VIH_
(Input) "'t

UPPER

v —_
1/0 oH ™
(Output)v°L

trwe
N j R
tcrpl X trp—
i INAANN
tere
tere tren a—
_____/;;;__q tran §<:>\ 1£/ /Z‘ ﬁi\_
tase | tra tasc
0O TR O R 90 e e
RO¥ COL.
ha trwo : — tRWL—————4
tawp “— tow 1
tﬂcqb_* tewo twe
[ N_ X/ /S
taa toEn
toea +
MO\ 7 NNNNNRNNN
tOEDI tos tou
----- B G VOO0
tosz
‘gATAoﬁ}-------------------;{.i._.z .................
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FAST PAGE MODE READ CYCLE

ETS- VIH_
(Input) ViL—

UCAS Vin—
(Input) Vi.—

LCAS Viu—
(Input) Vio—

Add. Vxn_
(Input) V,.—

W_B v:n_
L

(Input) V;

ﬁ VU{—
(Input) ViL—

[/0 VOH—
(Output)Vor—
190

trasp
N truce B p'e
S‘ A1 tee | N——_
tec (" tasu |, tere
tcrp teen
j " trcp teas™ = tcas Tons
' H N N + Y
V] / /|
QS—_7' tcp N tor S . terp K
t tec [ trsy ] t
CRA bt teas— ¢ ePN
A - L
S L N FAR T - ).Viy
trap QS_J‘Z ter D ter N 7‘/ 1 \
tase | [tra tase | tcan tosu tasd tcan tasd tcan
p—N e p—x
4 i £
trry
tre trc traL
trles
tres tres ] tren
/A N N7 N\
T takp™ takp—
toea E _
\ A \ toea \rﬁ : izs.\ 4
OO X N / /
it—gi; torr
t toac tosz
OFF
. " R / W} Hi-2
DATA OUT ! DATA OUT DATA OUT
torz
terz terz
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FAST PAGE MODE UPPER BYTE READ CYCLE

_RIS_ Vin—
(Input) Vin—

@7\5 Vm"
(Input) Vi—

LCAS Vin—
(Input) Vi—

Add. Vm—
(Input) Vie—

ﬁ VIH_
(Input) Vio—

bi Vm"
(Input) Vio—

LOWER
0 VOH_
(Output) '

UPPER Vou—
I VOH_
{Output) '°~

trase
ﬂ_ truce L
>k 7‘Z ter | N—0
trc t— trse— |, tcre
terp t
' trep teas— [ tcas cPN
™\ L\ ] ters "
N N /]
&S_____._J" tee [ ter [IX 2
tCRP tMRH
N\
trap
tasr | [tra tas) tcan tesa™ tasd ftcan tasd [tcan
' £ K
ROW e CoL. a COL. " COL.
{rrpu
t tre tre trar
RCS
tres tres [ trcn
i ] H r- H - &;; ‘: \
t T taker T takr—
OEA tOBA hm— tuss_' y
y y, tora A
S \\ \\\\\—x X - / /
;AN [ KN N N S AN NN U N | U IO | SUU
T T e || Toez | 1T toez || | torr
H teac H tcac T
torr torr o8Z
SRS - !E' [_—T_\E‘ Hi-Z
DATA OUT DATA OUT " DATA OU
torLz
terz teLz
terz
191
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FAST PAGE MODE LOWER BYTE READ CYCLE

trasp
m Vig— = Al trrce H ™ AL
{Input) Vie— NS £ tep | —
tcrel tmre
UCAS. Vin— j ~ \
(Input) Vio— N
tec — trsa — tere
tere teen
j “— trco tcas I tcas tons
LCAS Viu— 'S N\ A\ s hY
(Input) Vie— trap % ter N tee Ne £ A \_
tasr | [tra tasc | tcan tosn tasq ltcan tasq tcan
—_ 4 T4 4
(Inpa) Vinm ROV K\ A Q0L ). w@ﬁn COL.
trRREH
tres trcy treH traL
tres tres 1 tren
ﬁ Vie— - M - B - 3
(Input) Vie— L AS
L9V — tap—
& Vo [ e e A 7777
{Input) ViL— 3 x /
¢ LtE' X torr
cac cac
LOWER tOFF tOEZ
/0" Jox~ ——— :
(Output) DATA OUT . DATA OUT prt DATA OUT E‘ """
tovz
UPPER  _  Hi-Z toz torz
]/ VOH_ ------------------------------------------------------------------------------------------
(Output) 'oL
92



B Luy27525 0042309 b95 EENECE
«wPD42S16160,42S17160,42518160

FAST PAGE MODE EARLY WRITE CYCLE

trase
T N t
RAS V[H— N RHCP A\
(]nput) v“_—' 5‘ 7] trp \
¢ tec : X “— tesa——}  tcen
CRP) cp cp
“— trcp tcac I = teas™ —teas—] terp
UCAS. Vin— RN Af_\- A N X
(Input) ViL— Nk A N A N 7—/ AN
¢ — trsw tcre
tcrpl Pe tcp ter teen
j [~ trep tcac™ = tcas — [tcas™ ]
LCAS. Vin— R N 7 X / N
(Input) Vio— trap \\:s___7 S i i f N
tosi— ' trar T
tasel | t tasd csu tasq| tea asd | tea
tcan
Add. Via— ¢
{Input) Vie— ROW \ COL COL. COL
tow ! tows - tc:zg
twes ] twen twes] twen twes | twen
WE  Vian— twe
(Input) Vio— X\\\\\\—w
| tos ton

15, Y= TXXKXRK
(Input) Vin— (_DATA [N

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

m v”{_
{Input) Vio—

UCAS Viu—
(Input) ViL—

LCAS Viu—
(Input) ViL—

Add. Viu—
(Input) ViL—

anpmo Vs NN\

UPPER y  _
I VIH—
(Input) "'t

194

trasp
ﬁg truce L/ N\
A 74 tre | N\
tec = tesy — ||, tcre
tcrpl tcp tep N
j [ trcp tcAs'—_'F ' tecas _"L [ toas™ cPN
T L] TS r4 A\
v
Y 7 N 7 N 'y N
tcrel tvme
A
trap \l
tesu I traL
tasr tra tasc tea tasq | tea tasd | tca
l/
ROW q COL. COL. COL.
tews il f— towr ! tlt“"‘ — 1
cwL
twesl twen twcs]'_' twen twest || twenm
v Nt Nl S/
|

Note : OF, LO¥ER 1/0=Don’ t care
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FAST PAGE MODE LOWER BYTE EARLY WRITE CYCLE

trase
m Vin— N :
(Input) Vio— 5‘ 7 trp
terel
UCAS v”{_
(Input) Vio— truce
e tusm —1 tere
tcre] teen
—J/;‘ —teas
LCAS Via— N N = N
(Input) Vie— N EK 7‘—/ \
traL
tasn tra tea
Add. Via—
(Input) Vie— ROW 0oL COL.
trwr ]
tow tow—
twes twen twes twen
Ve Vin— N\ I ) /
(Input) V::— \\\\\\—\ twe 7—/_\—»< twp 7_///// P

LOWER
[ IH
) vlL_

(Input

Note : OE, UPPER [/0=Don’ t care
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FAST PAGE MODE LATE WRITE CYCLE

m Vm—
(Input) Vio—

UCAS Viu—
(Input) Vio—

LCAS Viu—
(Input) Vio—

Add. Viu—
{Input) Vio—

¥E  Via—
(Input) Vie—

ﬁ VIH_
((“pUt) Vie—

1/0 Viu—
(Input) Vio—

196

trasp
3,< tesn trucp N
A 711 tre \_
trc trsk terp
ter tee 1
trep tecas — = tcas tcas bl N
X N 7SRy
-\ R ] N 4w
tere
tec trsy
tep ter t
[ treo tCAs_*JF " teas teas CPR
pYA L LN
X Qs___r N A N £
RAD \
traL
tasr | itra thsd tcan tasd | tcan tasd | tca
N TN
ROW COL. A CoL. COL.
tewe tows tRm..‘_’l
tre trcs| tre tow
- twe twe t
wp
N L T A
777770 N Y7777
'_"| toeu "_" toen '—'l toen
/LT TN TR RN
: I !
tos tos tos
tOED.I tnw t E |
ton ton  ° tou
Hi-2 y
---------------------- EB S s M T8 oo
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FAST PAGE MODE UPPER BYTE LATE WRITE CYCLE

m VIH—
(Input) Vyo—

UCAS Viu—
(Input) Vi—

L—CA—S_ Vn{"
(Input) Vio—

Add. Viu—
(Input) ViL—

WE  Veu—
(Input) Vio—

65 VJH‘"
(Input) Vio—

UPPER | —
l vIH_
(Input) "%

Note : LOWER 1/0=Don’ t care

trasp
N tesu truce 1/ |
5‘ 7’/’ tre &.
tec : ¢ trsk tere
terp cP cp
[ treo teas | b— tcas—] — tc.As‘_T T tcpu—'l
RN j‘ﬁ< 7 X /F N
Nk 5 A1 N 4
tere] it vmu
LN
trap .
trar
tasr | tra thsg tcan tasd | tean tasd | tcan
N N N
—te—
tre trcs| tres e
twe | twe | twp
N N RS
/44422 N N N 7—/////
'_'| toEn '_1 toen '_" toen
///////_‘ wr 1 _\55555‘
tos tps_I tos
toen ton toen toy toen to
Hi-Z
--------------------- IN p==em=es IN J--eee IN
|
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FAST PAGE MODE LOWER BYTE LATE WRITE CYCLE

m VIH_
(Input) Vio—

m Vm_
(Input) ViL—

LCAS Via—
(Input) Vio—

Add. Vig—
(Input) Vie—

¥E  Vie—
(Input) Vio—

O—E VIH_
(Input) ViL—

LOWER
I Vi —
(Input) "'

198

trasp

L tesu truce L

-
4

tcrp tmr

X tec . trsu tere
f “— treo tCAS——-ﬁ " teas™ ] [T tcpnﬂ
N 1 -
trap QS_____f 5\_22// X
tRaL
tase tra thsd tcan tasg tea
ROW COL. COL.
tCWL '-—tRNL_'{
tFis" . trcs towy
i t
7777 R =777
N ' Ne .4
'_'l toen '—1 toen ’_'I toer
/LT AN LN NNNNNN
/
tDs' tpsl tDSI
toep tol
Hi-Z
""""""""""" IN

Note : UPPER 1/0=Don’ t care
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FAST PAGE MODE READ MODIFY WRITE CYCLE

trasp
A% t
RAS  Viu— R ' RHCP L
(Input) Vio— 5'( 7] tm’\_
terwe t crp)
tce tep 2—""
[ treo T cPM
UCAS Viu— LI LN LA N -
(Input) Vie— Qx_._____r‘ SjL___fﬁ N A N
terwe E_EE
tee ter "
— treo T CPN
LCAS. Vin— XN 7 N 7 N RN
(Input) Vie— tran \::___7£ e MR— pamd /7 \
trAL
tasy [tran tasg tcus tasg itca tAE tca
Add. Vi— Y
tawp — towt. A tawp t .
trcs| RCs RWL
F-ﬁ ‘—tCW'D_' . PO i—tm
¥WE Viu— / R tij'kf twe f f
(Input) Vio— Z/( N ELZ‘/
trwp ] tcown
 op) tagg™ Eis'r
— tiaa
tlaa
OE Viu— \ ; \ NN\
(Input) VI!:— N i D 31\\& \ NN N\
tCAC‘T—‘ Logo toph g
terz togz terz
. torz | torLz T .
1/0 Vos— .?.1._.2 ............. L. S . L. L.......E{.l:.z...‘
{Output) Vo~
toea ton toea itou
tos tos
pz —
I/O Vin— .-.1.- ...................... < ..........
(Input) Vio— z( IN ]} IN
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FAST PAGE MODE UPPER BYTE READ MODIFY WRITE CYCLE

J— —_— trasp
RAS  Vin— N 7
(Input) Vi— N A tr
[ tprwc ter
tcrpl t tep tep tCPr;l
I trep T
UCAS Via— } Y N B N N
(Input) Vio— QL_____% N ig__z:/] e
tcrp ‘__latm
LCAS. Vin— j ‘7\&
(Input) ViL— tann
traL
t SH] tRA tASc tCAHI tASC tCA tASC tCA
Add. Vix— ™ o
(hdd, ) Y RO COL. m‘ COL. CoL.
tawn — _t_%vl, tawo 1 | ftewd tawp ]Ltzl‘
tres| tres| trcs] trw]
A tewo |t [T F—tewn— | thee M f— tewn twe
Bl TZZ270 T 777
nput) Vio— N N HR_2
1920 a— tepwp tepwn
tiaa tOBMtAcp_—' to;:_ tace — toe
B Viu— w v \ tha | taa | Y/ —<
(Input) Vie— x_ LY /| x|/ - / m
LOWER _  Hi-Z
l 0 VOH .................. Po-peed-becccbpansacan *fPe2d-p-veccphecccacecpbpocndoebucnancbhbecncncnamnnamnen
(Output)v°“_
L(}JWER gm_
=
(Input) tcad |toen teag [toep teac
teLz I tc‘mz teez ’ togz teuz
UPPER Hi-Z tm‘fb ‘M’?:)‘ | torg
l/o OH: .................. b e 3--. ........ bew C}.-. ........ .
(Output)VOL
tora ton toea ton toea
UPPER Hi-Z boa—1 t:;l tmh':
Vm_ ...lj ..........................................
(hlu/)gt) ¥ q N} N}
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xPD42S16160,42817160,42S518160

FAST PAGE MODE LOWER BYTE READ MODIFY WRITE CYCLE

TS Veme ___x§ trasp i
(Input) Vio— A 4 tnp\
terp tar
UCAS Viu— ’% \
(input) Vio— *L
tprwe terd
tere ter ter t
— tpepT cPN
LCAS V“{_‘ S [ — AL
(Input) Vie— tonn N \______zg AN
tase tran tasc tCAHJ
Add. Vis—
(Input) Vie— ROW COL.
¢ tawp t cw) " "_'[tcwl.
1 t
| il o
— twe
0 72220 T ) (=777
(Tnput) Veo— N ] P 0 4

(Inggt) 31:: N : : N : :S

tqg
LOWER Vou— M- torz
(Output)V°L__

t
L(I)%R Vo 72 Rae
(Input) Vie—

(Output)V°L_'

UPPER _
1/0 1H
) Vie—

(Input
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xPD42S16160,42S17160,42518160

RAS ONLY REFRESH CYCLE

tre tre
tras . trp tras | trp
RAS  Viu— A\ J[____\— Vs S
(Input) V:Z— N i N 7# \_
tRPC tCHP
tcre *—1
UCAS Vin— F Fi] X
(Input) Vie— _J K/ tery \_
trpc tcre
tcre *-1
LCAS Vin— g £ RS
(Input) Vie— _/ X_/ torw N_
tase tran | tasr tran
Add. Viu—
(o) V2™ ROk mm
Note : WE, 0E=Don’ t care
1/0=Hi-Z
CAS BEFORE RAS REFRESH CYCLE
tac tRc
tras trp tras , trp
RAS  Viu— 4 KN 4 N
(Input) Vie— N 7% g 7# N
tesH | tenr tree tosw | teur trpe tcrp
UCAS Viu— E 4 hU
(Input) Vi— l 7{/ *K\ ] yfl /7 tern \\_
tesh | tenr &E:r tesn | tour ifir tcrp
LCAS Viu— \ 7 puN
(Input) V::_ ] 74"/ SK; 7( )K / teen \_

Note : WE, OE=Don’ t care
Add. =Don’ t care
1/0=Hi-Z
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uPD42S16160,42517160,42518160

HIDDEN REFRESH CYCLE (READ)

§Z§ VIH"
(Input) Vie—

ﬁ6§§ Vin—
(lﬂpUt) Vie—

EEZ§ v!H"
(Input) Vi —

Add. Vtﬂ"
(Input) Vy—
WE  Vin—

(input) Vi —

GE Vlﬂ"
(Input) Vio—

1/0 Vou—
(Output) VoL —

sl

tre trc
trp L tre
tras tras
_-—____-—7\: 2/_-__\§k JJAZ-_——\
ne 7] I
tonr terp
t crpl treo trsu
teen
T /
N
tomm tere
t crH trep tasn
teen
S 2
N
trap
tcan

tres

tasr | tr thsa
Vs

LLLLS

AROOUNNNNNANNNNY

taa

tora

OOONNNANNNNY

g N 77777777777,

teace

CLZ

torr

torz —

4
§:X>iK DATA OUT

torz
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xPD42516160,42S17160,42S18160

HIDDEN REFRESH CYCLE (WRITE)

tRC tRc
t trp ¢ | trp
RAS RAS
S — F Jat‘:‘
(Input) V::— N 7 N \
tenr terp
tcrp trep trsy N
CPN
UCAS, Vin— R 8 N
(Input) Vie— j \t \_
tenn tcrp
torp] treo trsy ¢
CPN
ﬁ Viu— j X i N
(Input) Vio— trap . \\_____
tasr | |t thsd tcan
Add. Viu—
(npa) Voo ROV Com
twes
twen
_ B twp
aen Vs NN\ L/,

tp ton
1/0  Viu—

Note : 0E=Don’ t care
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 L427525 pou2321 192 EENECE

uPD42S16160,42517160,42518160

HIDDEN REFRESH CYCLE (UPPER BYTE WRITE)

§§§ Vin—
(Input) ViL—

UCAS
(Input)

le_

Vie—

LCAS
(Input)

VIH_

Vie—

Add.
(Input)

Vin—

Vie—

IH

¥E V
{Input) ViL—

U?PSR Vin—

(Input) Vie—

tre

\ tre

tre
trp

171

tRAS

tRCD

tRSH

3’_‘5‘ 5 ,L’““\_

tcur

tcre

tCPN

AN - LL S

Note : O, LOWER !/0=Don’ t care
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M b427525 0OY2322 0pY EMNECE
xPD42S16160,42S17160,42S18160

HIDDEN REFRESH CYCLE (LOWER BYTE WRITE)

trc trc
tre tre

tRAS F tms o
RAS  Vin— N JZ'F_ N
(Input) V:::— N 7 N_ \

10 |

tCHP tMRH
I]‘CA_S Vm— j N
(Input) ViL—
1

fneu teur terp
teen
R § N
tean
(Inut) Vin— wm
twen
o Vs NN\ - L/ LSS
tos ton

|
LOWER Viu—
1/0 v"'__ DATA IN
(Input) '™

Note : OE, UPPER 1/0=Don’ t care

CAS BEFORE RAS SELF REFRESH CYCLE

) trass | tres

RAS _ Vin— Ty / X
(Input) V::- L 7# tere \
) trrc
ters teen
tesr™)
UCAS Via— \_’ g T
(Input) Vie— 7"//

1 Y

tens teen
tesr
LCAS Viu— 74 N
(Input) Vio— Z]

| 99

!

™
Ny
(r

Note : WE, OE=Don’ t care
1/0=Hi-Z
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B L427525 0042L08 4TL EMENECE

3. PACKAGE DRAWINGS

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

*

under development




' PAGE(S) INTENTIONALLY BLANK

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
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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

505
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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

509
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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




