MOS INTEGRATED CIRCUIT

uPD42S4170L, 424170L

4 M-BIT DYNAMIC RAM
256K-WORD BY 16-BIT, FAST PAGE MODE, BYTE WRITE MODE

DESCRIPTION

The uPD42S4170L, 4241701 are 262 144 words by 16 bits dynamic CMOS RAMs with optional fast page mode
and byte write mode.

High performance CMOS sense amplifier, peripheral circuits and one transistor dynamic memory cell

technique realize high speed access and low power consumption.
In addition to this, refresh is accomplished by performing CAS before RAS self refresh on the zPD42S4170L.
The uPD4254170L and uPD424170L are packaged in 44-pin plastic TSOP, 40-pin plastic SOJ and 40-pin

plastic ZIP.

FEATURES

+ 262 144 words by 16 bits organization
* Fast access and cycle time

Power consumption| Accasstime |RM cycle time| Fast page mode
Part number Refresh cycle Active (MAX.} (MAX.} (MIN) cycle time (MIN.)

uPDA42S4170L-A70 1024 cycles,” 128 ms

324.0 mW 70 ns 130 ns 45 ns
uPD424170L-A70 1024 cycles/” 16 ms
uPDA42S4170L-AB0 1024 cycles 128 ms

288.0 mW 80 ns 150 ns 50 ns
uPD424170L-AB0 1024 cycles,” 16 ms
uPDA2S4170L-A10 1024 cycles,”128 ms 100 180 60

n ns ns

PD424170L-A10 1024 cycles,” 16 ms 252.0 mW s

* Low power consumption
Standby (CMOS level input) ......... 0.36 mW MAX.(uPD42S4170L)
1.8 mW MAX. (uPD424170L)

* Single +3.3 V+0.3 V power supply
+ Fast page mode and byte write mode capability
» The uPD42S4170L has 4 types of refresh
.... CAS before RAS internal address self refresh, RAS only refresh, hidden refresh and

CAS before RAS internal address refresh
* The uPD424170L has 3 types of refresh
... RAS only refresh, hidden refresh and CAS before RAS internal address refresh
* Multiplexed address inputs ... Row address: AD to A9, Column address: A0 to A7
« On-chip substrate bias generator

The information in this document is subjact to change without notice.

Document No 1C-3050
{O.D.Nc IC-8602)

Date Published January 1993 M

Printed in Japan

The mark %k shows revised points.

© NEC Corporation 1982,1993
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ORDERING INFORMATION

Part number Access time (MAX.) Package Refresh
uPD42S4170LG5-A70-7JF 70 ns
#PDA2S4170LG5-ABO-TSF 80 ns 44-pin Plastic TSOP
UPDA2S4170LG5-A10-7TJF 100 ns
1PD42S4170LG5-A70-7KF 70 ns
44-pin Plastic TSOP
KPDA4254170LG5-AB0-TKF 80ns {Reverse bent) CAS before RAS salf refresh
HPD4234170LG5-A10-7KF 100 ns RAS only refresh
KWPD42S4170LLE-A70 70 ns CAS before RAS refresh
LPD4254170LLE-A80 80 ns 40-pin Plastic SOJ hidden refresh
uPD42S4170LLE-A10 100 ns
uPD4 Q 70 ns
—
uPD4254170LV-A80 40-pin Plastic ZIP
uPD4, = 100 ns
uPD424170LG5-A70-7JF 70 ns
uPD424170LG5-A80-7JF 80 ns 44-pin Plastic TSQP
1tPD424170LG5-A10-7JF 100 ns
nPD424170LG5-A70-7KF 70 ns
44-pin Plastic TSOP
HPD424170LG5-AB0-TKF 80 ns —_
(Reverse bent} RAS only refresh
P -A10-7 — —
pPD424170LG5-A10-7TKF 100 ns TAS before RAS refresh
WPDA424170LLE-A70 70 ns hidden refresh
uPD424170LLE-A80 80 ns 40-pin Plastic SOJ
HPD424170LLE-A0 100 ns
uPD42 70 ns
HPD424170LV-ABO 40-pin Plastic ZIP
HPD = 100 ns

QUALITY GRADE
STANDARD

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

44-pin Plastic TSOP

{Marking Side)
Vec 0— 1 44 —o GND
/01 0e—» 2 43 [0 1/016
1/02 0w 3 42 0 |/015
1103 o 4 41 —0 1/014
HO4 0o § 40 p—=0 1/O13
Vec o—] 6 39 —o0 GND
1105 0l 7 38 p—0 1/O12
/06 0—»f 8 '-_;ux;u 37 =0 I/O11
1/07 0=—s 9 EE 36 p—0 11010
/08 o—s 10 N 35 f—=o 1/09
2
o~
re
NC 0—{13 25 32 —o NG
LWE o—{ 14 :: 31 —o NC
UWE c—={ 15 "&, 30 —0 CAS
RAS 0—+{ 16 29 l«—o0 OE
Ag 0—+ 17 28 —o0 A8
A0 0—= 18 27 ——0 A7
Al o—4 19 26 +—o0 A8
A2 o— 20 25 =0 A5
A3 00—l 21 24 fe—0 Ad
Vec 0— 22 23 —o GND
AQ to A9 : Address Inputs
/01 t0 /016 : Data Inputs/Outputs
RAS : Row Address Strobe
CAS : Column Address Strobe
UWE : Upper Byte Write Enable
LWE : Lower Byte Write Enable
OE : Output Enable
Vee : Power Supply (+3.3 V0.3 V)
GND : Ground
NC : No Connection

44-pin Plastic TSOP (Reverse bent)

{Marking Side)

GND o— 44 1 p—o0 Vce
/016 0=—= 43 2 p—0!1/01
/015 0=—» 42 3 >0 1/02
1/014 o 41 4 —0 /03
1/013 o> 40 5 —0 1704

GND o— 39 6 —o Vcc
/012 o=—s{ 38 7 —0 /05
1/011 0 37 Fu?u 8 0 l/08
1/010 0+ 36 EE 9 j—=0 /07

1/09 o« 35 2o 10 —=01/08

=-
o3
ro
NC 0— 32 25 13 —OE_
NCo—31 ;: 14 —o LWE
CAS c—={ 30 'ng:' 15 -—oU_WE
OE 0—={ 29 16 B—o0 RAS
AB o—+ 28 17 l+—o0 A9
A7 o—= 27 18 ——0 AQ
AB 0—= 26 19 —0 A1
A5 0—= 25 20——o0A2
A4 0—+ 24 21 p—o0 A3
GND 0— 23 22 Ve
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40-pin Plastic SOJ 40-pin Plastic ZIP
{Top View) {Front View)
Vee o0— 1 40 —o GND 1/09 o= 1 \
1/01 oe—a 2 39 k—0 11016 /010 0= 2
1102 0w 3 38 —0 1/015 11011 0= 3
/03 0« 4 37 j+—=0 1/O14 /1012 o= 4
/04 0=—n 5 36 +—0 /013 GNDo—] 5
Veec o— 6 35 —0 GND 1/013 0= &
1/05 o0 7 34 p—0 17012 HO14 0o 7
1706 o] 8 5% 33 |0 1/011 /015 0+ 8
1107 0= 9 gg 32 —o 11010 11016 0] 9
1/08 0= 10 :2 31 =0 1/09 GND 0— 10
NC o—{ 11 a3 30 |—o NG Vec o— 11
[WE o— 12 ﬁﬁ 29 I—o NC 1101 oo 12
UWE o—= 13 m 28 o0 CAS /02 0=+—s 13
RAS o—+ 14 27 o OE 1103 o—s 14
A9 0—= 15 26 p—o0 A8 1/04 0> 15
AD 0—= 16 25 —o0 A7 Vec 0— 16 ?u?u
Al o—{ 17 24 t+—o0 A6 17105 0+ 17 oo
A2 0—+ 18 23 0 A5 1/06 O=—=a 18 o
A3 o— 19 22 ko a4 1107 o—a 19 55
Vee 0— 20 21 —o GND I/08 o= 20 e
NG o—] 21 <
WE o—+ 22
UWE o—= 23
RAS 0—= 24
Ag o—+ 25
A0 0—= 26
Al o—= 27
A2 o—= 28
A0 to A9 : Address Inputs A3 0o—= 29
/010 /016  : Data Inputs/Outputs Voo 0= 30
—_— GND 0— 31
RAS : Row Address Strobe A4 0—s 32
CAS : Column Address Strobe A5 o—= 33
UWE : Upper Byte Write Enabie A6 o—f 34
—_— ) . A7 o—= 35
L—VYE : Lower Byte Write Enable AB o—s] 38
OE : Qutput Enable OF o—= 37
Vee : Power Supply (+3.3V 0.3 V) CAS o—{ 38
GND : Ground NC o-— 39
NC o— 40
NC : No Connection
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ELECTRICAL SPECIFICATIONS NOTE 1

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL CONDITION RATING UNIT
Voltage on Any Pin Relative to GND VT -05t0 +4.6 Vv
Supply Voltage Vee -051t0 +4.6 v
Qutput Current lo 20 mA
Power Dissipation Po 1 w
Operating Temperature Topt 0to +70 °C
Storage Temperature Terg ~55 1o +125 °C

Remark 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 section of this specification. Exposure to Absolute Maximum Rating
conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS NOTE 2.3

PARAMETER SYMBOL CONDITION MIN. TYP. MAX. UNIT
Supply Voltage Vce 3.0 3.3 3.6 \'
High Level Input Voltage ViH 20 Vee +0.3 Vv
Low Level Input Voltage Vi -0.3 0.8 v
Ambient Temperature Ta 0 70 *C
CAPACITANCE (Ta=+25 C , f= 1 MHz}
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Cui Al to A9 5 pF
Input Capacitance e ——
Ci2 RAS, CAS, WE, OE pF
Data Input/Qutput Capacitance Co /01 to 1/O16 7 pF
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% DC CHARACTERISTICS (Recommended Operating Conditions unless otherwise noted) |

PARAMETER SYMBOL TEST CONDITION MIN. | MAX.| UNIT [NOTE
RTS' -E-Ké Cyc"ng tHAC = 70 ns 90
Operating current lect {tac = tRCMINg, trac = 80 ns 80 mA | 4,5
lo=0mA
trac = 100 ns 70
ViHmng = m, CAS lo=0mA 0.5 1
HPD42S4170L V= s oas |
Standby ees Vee-0.2V 5 RAS, CAS lo=0mA 0.1 A
current Vi) = RAS, CAS Jlo=0mA 2
1PDA424170L ———
Vee-0.2 V S RAS, CAS lo=0 mA 0.5 |
RAS Cycling, trac =70 ns 90 ‘
RAS only refresh current | |cca |Vinmn) 3 CAS trac = 80 ns 80 mA | 4,5 |
tre = tRC(MINY, il
lo=0mA taac = 100 ns 70 }
RAS = ViLimax) trac = 70 ns 80 |
Operating current CAS Cveli |
lcca yeing. =
(Fast page mode) tec = trcowmny, thac = 80 ns 70 mA | 45
lo=0mA trac = 100 ns 60
—_ — e . trac = 70 ns 90
CAS before RAS RAS Cyeling,
refresh current lccs [tre = trRocming, trac = B0 ns 80 mA 4,5
lo=0mA trac = 100 ns 70
Standby :
Vee-0.2 V = RAS
Vee-0.2V = CAS taas S 200 ns 100
orCAS S 0.2V
CAS before RAS CAS befora RAS refresh :
long refresh current lees 1024 cyclas/128 ms LA 4,5
" ?2: CVC'LGSA/‘ 122834 '1"_"%1 RAS,CAS:0VSVLS02V
only tor 4 ) Ve 0.2V EVHE Vikmax)
OE:Vm L tRas = 1 us 150
Address input, WE : Vis or Vi
Qutput : Dan't care

Self refresh current lo=0mA

(C:\S :efOfe RAS self lcc7 |RAS,CAS: 0V =Vi=02V 100 | pA

refresh,

only for uPD42S4170L) Vee-0.2V 2 Vin S Vi)
Vi=0to33V

input leakage current I -5 +5 HA
all other pins except far testing pin=0V

Output leakage current | low | DoUT is disabled(Hi-2) -5 +5 KA
Vo=0t033 V

Output high voltage Vou |[loe=-20mA 2.4 Vv

Qutput low voltage VoL |lo=2.0mA 0.4 Y
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AC CHARACTERISTICS
(Recommended Operating Conditions unless otherwise noted) NCTES.? (1/2)
trac=70ns | trac=80ns | trac=100ns

PARAMETER SYMBOL MIN AKX | MIN T MAX] MIN.TMAX. UNIT|NOTE

Random Read or Write Cycle Time tRe 130 150 180 ns 8

Read Modify Write Cycle Time trwe | 175 200 245 ns 8

Fast Page Mode Cycle Time tec 45 50 80 ns 8

Read Modify Write Cycle Time {Fast Page Mode) | trrwc| 90 100 120 ns 8

Access Time from RAS tRAC 70 80 100! ns [ 9,10

Access Time from CAS tcac 20 20 25 | ns |9,10

Access Time from Column Address tAA 35 40 50 | ns |9 10

Access Time from CAS Precharge tace 40 45 55 | ns | 10

CAS-Output Data Setup Time teiz 0 0 ns | 10

Qutput Buffer Turn-off Delay (CAS) toFF 0 15 15 20 | ns | 11

Transition Time (rise and fall) tr 3 50 3 50 3 50 | ns

RAS Precharge Time trp | 50 60 70 ns

RAS Pulse Width tras | 70 (10000 80 10000 100 {10000; ns

RAS Pulse Width {Fast Page Mode) trasp| 70 (125000 BO [125000| 100 {125000{ ns

RAS Hold Time tRsH | 20 20 25 ns

CAS Hold Time tesH | 70 80 100 ns

CAS Pulse Width tcas | 20 [10000] 20 [10000| 25 |10000| ns

RAS to CAS Delay Time tRco | 20 | 50 | 20 | 60 | 25 | 75 | ns | 9

RAS to Column Address Delay Time trAD 15 35 15 40 17 50 ns 9

CAS to RAS Precharge Time tcre | 10 10 10 ns | 12

CAS Precharge Time {Fast Page Mode) tce 10 10 10 ns

Row Address Setup Time tasR 0 0 0 ns

Row Address Hold Time tran | 10 10 12 ns

Column Address Setup Time tasc 0 0 0 ns

Column Address Hold Time tcaH | 15 15 20 ns

CAS Precharge Time teen | 10 10 10 ns

Column Address Lead Time Referenced to RAS | traL | 35 40 50 ns

Read Command Setup Time trecs 0 ns

Read Command Hold Time Referenced to CAS tRcH ns | 13

Read Command Hold Time Referenced to RAS tRRH 0 0 0 ns | 13

Write Command Hold Time Referenced to CAS | twck | 10 15 20 ns | 14

Write Command Pulse Width twe 10 15 20 ns | 14

Write Command Lead Time Referenced to RAS | tRwL | 20 20 25 ns

Write Command Lead Time Referenced to CAS [tcwe | 15 15 20 ns

Data-in Setup Time tos 0 0 1] ns | 15

Data-in Hold Time tok 15 15 20 ns | 15
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(2/2)
trRac=T70ns | trac=80ns | trac =100 ns
PARAMETER SYMBOL MIN.TMAX] MINTMAX.| MIN T MAX. UNITINOTE

uPD42S4170L 128 128 128 | ms | 17
Refresh Time tREF

uPD424170L 16 16 16 | ms
Write Command Setup Time twes| O 0 0 ns | 16
CAS to WE Delay Time tcwp | 40 45 55 ns | 16
RAS to WE Delay Time trwp | 90 105 130 ns | 16
CAS Precharge Delay Time REfe(rg:sﬁega?evxﬂEt.)de) tcewn| 60 70 85 ns | 16
Column Address Delay Time Referenced to WE |tawp | 55 65 80 ns | 16
CAS Setup Time (CAS before RAS Refresh) tcsA 5 5 5 ns
CAS Hold Time {CAS before RAS Refresh) tewn | 10 10 10 ns
RAS Precharge CAS Hold Time trrc | 10 10 10 ns
OE to RAS inactive Setup Time toes 0 0 0 ns
Access Time from OE tOEA 20 20 25 | ns
OE Data Delay Time toep | 15 15 20 ns
Output Buffer Turn-off Delay (E)E) toez 0 15 0 15 0 20 ns 1"
EEOUtput Data Setup Time toLz 0 0 0 ns
OE Hold Time toen | O 0 0 ns
Masked Write Setup Time tmcs | O 0 0 ns
Masked Byte Hold Time Referenced to RAS UL 0 0 ns
Masked Byte Hold Time Referenced to CAS tMcH | © 0 0 ns
RAS Hold Time Referenced to CAS Precharge trHcr| 40 45 55 ns
RAS Pulse Width (CAS before RAS Self Refresh) | trass| 100 100 100 us | 17
RAS Precharge Time (CAS before RAS Seif Refresh)| tres | 130 150 180 ns | 17
CAS Hold Time (CAS before RAS Self Refresh) tcHs | -50 -50 -50 ns | 17
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NOTE

1.

w

Ne o

10.
1.

12.
13.
14.

15.

16.

17.

WE means UWE and LWE.

All voltages are referenced to GND.

An initial pause of 100 us is required after power up followed by 8 RAS only refresh cycles before
proper device operation is achieved. In case of using internal address refresh counter, a minimum
of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh cycles are required.

lcen, Iccs, lees, lecs and lece depend on tre and tee, Specified values are obtained with outputs open.
Address can be changed once or less while RAS = ViL and CAS = VIH.

AC measurements assume tr = 5 ns.

AC Characteristics test condition

{1) Input timing specification

Vin nam) =2.4 V

Vi (max) =08V

{2) Qutput timing specification

Vou (wm) =20V

Vou (max) = 0.8V

The minimum specifications are used only to indicate cycle time at which proper operation over
the full temperature range (T. = 0 to 70 °C}) is assured.
In random read cycle, the access time is changed by the conditions of trap and trep as follows.

CONDITION ACCESS TIME
tRAD = tRaD (Max} and tRCD & tACD (MAX) tRAC (MAX)
tRAD (MAX.} %5 tRAD and tRCD S tRCD (MAX.) tAA (MAX)
tRCD (MAX.) = tRCD tcac imax.)

traD (MAX.) and taco (vax.: indicate the points which the access time changes and are not the limits of
operation.

Loading conditions are 1TTL and 100 pF.

torr iIMAX) and toez imax,) define the time at which the output achiaves the open circuit condition and
are not referenced to Vo or VoL.

tcrriMiNg requirement shoud be applicable for RAS/CAS cycles preceded by any cycles.

Either trcH (N Or tRRH v miust be satisfied for a read cycle.

twe (MiN. is applicable for late write cycle or read modify write cycle. In early write cycles, twer (MN)
should be satisfied.

This specification is referenced to CAS falling edge in early write cycles and to WE falling edge in
late write or read modify write cycles.

twcs, trwo, towo, tawp and tcewo are not restrictive operating parameters.They are included in the
data sheet as electrical characteristics only. If twcs (ming S twes, the cycle is an early write cycle and
the data out pins will remain Hi-Z through the entire cycle. If tawp (Min) 5 tRwD, towD (MIN) S TOWD,
1AWD (MINI = tawp, and tcpwo iving S tepwo, the cycle 2 a read modify write cycle and condition of the
data out {at access time) is indeterminate.

This specification is applicable only for uPD4254170L.
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READ CYCLE ]
trc
1Ras
RAS (Input) V::'_“ N Z[ \
Y ) tesH i tre
teap trco tRsn torn
toas
CAS (input) \\;::_— F \( ;/ / ‘\_.
traD traL
tash fRAH tasc toan ,
AQ 10 A9 (input) x:':_‘ ROW m coL. WXXXX)OO(XX
tres - Lo trcH
e wen u /L1111 11T AARRANNY
{RAH
tacs e tacH
wewon - LT e AAANARNY
1an
toea
oo Y NN 1777777777
. toac to::FF
VO1 10 VO16 (Output) o~ oo HEZ s | IS jxy paTAOUT }---ToZ.
oz
oz
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EARLY WRITE CYCLE

1re

WS S\ :m N
RS o) Y- _/t“ - - S - ', - _
NN e —— /77117777
e Y NN | T—=——7777777777777777
00 T — LA TOTOALATOTOTOALATOTO

Remark OE = Dont care
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UPPER BYTE EARLY WRITE CYCLE

RAS (Input) L’:’L‘_‘ ——‘& ;Zt aL_

CAS (Input) ¥~ e, _ \\ mw ,/ /| )\_

AN\ 1T TTTTTTT

wewn Vo 777777777777 NARRANN
toser] et

-

Remark OE, /01 to 1/08 = Don't care

LOWER BYTE EARLY WRITE CYCLE

tRe

[
— - X
RAS (Input) y'~ N ]Z' \
fcsH the
tcre trco tRsH tcen
{cas
CAS (Input) x::__ / \\ 1/ / —
trap tRaL
tusnl-—- ta lasc fean

tmen

AQto A9 (Inpuy Y- XXXX ROW coL.
e won 0 L1117 NAARANY

twes tweH
twp

G e v ANAAMANANY Y/

toH

votto0s tepu) Vo XOXOQOOOOOOL_2xrain XOOO0COROOCOOAOCOKXXX

Remaerk OE, 109 to YO16 = Don't care
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LATE WRITE CYCLE

tre

Vi- Y

_ 3
RAS (I
AS (Input) o b N\

{crp thco tRan Ll

CAS (Input) 3?: / \ \ ;/ / ‘
trap tRaL
tasnl-——

tAaH tase
onim - TR O YRR
t

-

P

st ews Y 77777777 N VI
wwwon Y- T777T77] N VIITITTITITTTTT]
Ew U 77777 AALARARLRRRRARRRANY

VOt to VO16 (input) V- XXX}”‘Z ........ @: DATAIN
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UPPER BYTE LATE WRITE CYCLE

trc
tras
AAS (Input) z:’:_‘ -ﬂ\( / \
terp trco e tR3H = teen |
tcas
CAS (Input) V::‘: f 3 \ / ¥ I
Y _/ trao K tRAL ] / L |
tASH|-—- tRAH tasc tean .
A0 to AS (Input) V:[': ROW m coL.
v XXXX XXXXX
trcs low. I
— fwe |
e 0 L1111 N /////////L{///////
tucs tmcH
]

.
vt 77777777777 AN

toen

-
Ewen v [LLL111 /11T ALLARERRARRRRRRRRAANY ,i
1O1 1o 1¥O8 (Input) :::‘: mmz ....... i 1

toeo | . tos ton

ST v SN ¢ ST 41040000000 {
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LOWER BYTE LATE WRITE CYCLE

trc

L, | / \
fosn G2
fcre {reo trsH teen
tcas
i -/ N A
tran taaL
t‘snl"ﬂ' tRaH {asc fcan
A0 10 A9 (Input) z:‘_' XXXX no:v_m COoL.
tucg 22
{mRH
wewen i [1LL1LL1 1T e RRRRNNY
trcs é;;}

twe

e b 777777777 V7777

toem

-~
s v ////11 11111/ ALLELAARARRRRRRRRNRANY
VO1 1o V08 (input) V™~ m*"z ....... ‘@&‘ DATA IN W

1408 to /016 (Input) z::‘_' mHIZ ________ ‘, ‘V’V’V.V‘VOVQV’V.V.A’V"

XOOOXXX

\/\/\/\/
ATAYAA
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READ MODIFY WRITE CYCLE

tAwe
RAS (nput) e N / \_
tcre r_. trco foow
RSty yr ] \\ / _
tra
'“snl'_' tRAH tasc tean
AOto A9 (inpu)  Vr m ROW coL.
tawo tow
s tnwt:m th
weweny v LS/ )] /)] | N (/1111
RWD tow
— tM:Dcwn trwm
twe
wewens v [7/ 1117777 N Y7717
tan
e 1T AN MAANNAY

- YRR

VO1 to V016
{Input/Qutput)
Vo= o eeeeeenee ALt S
Vou-
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UPPER BYTE READ MODIFY WRITE CYCLE

RAS (Input) 3:" SK Jlt ‘\_
tcapr_. trco toen
CAS (Input) - _/F \\ [ / _
ADto AD (Input) ROW ion coL. :
y [ e i tw:m
wewen v ///1)))]/] &‘_j///l./_/./////
. - -m—m.tucu
wewwn v [/ /111117 AN
otren 122 TUNNATTVTRY ARARARRANNY
V- XXX) ..................... :L'ZZ S @x
(lnzgl}&:éﬁta) towz m ==

1109 10 016 toz | | pogz

{Input/Qutput) tez =
Voo ] Hi-Z s oATA‘}_--_-_--.-----.-.............”.i.'.? .................
Vou— QUT
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HPD4ZOo41 /0L, 424 1/0L

LOWER BYTE READ MODIFY WRITE CYCLE

RAS (Input)

CAS (Input)

AD to A9 (Input)

UWE (Input)

EWE {Input)

OE (Input)

1101 to 11O8
(Input/Qutput)

I/09 to Y016
(Input/Output)

64

Vik-
Vi—

Vin-
Vi-

VH-
V-

ViH=
Vi—

ViH-
Vi-

i P i
tcanl._. trco teen
/N /7
mr__ e [ thsc tea
XD X = o
I T T AN
4= - =
[T N L
TR AANARRANANY
XXX>- ------------------------ t :Z --------------- DATAIN |
............... M-z : .mnow ORI . o ST
e e (XXX XXX
SN b S °'1 M;”Z .................




FAST PAGE MODE READ CYCLE

1Aasp
_ Vit — tance %
RAS (input) ¥ ~ /
tro le— PP
tReH
tcre
- tRcD tcas fep {cas tor tcas —toen —
JE— Vi — X F \
CAS (Input) Vi - A \} \ B ‘7 \_
trap
1 t ¢ fes 1 1
asal {taa ASC toaH lt-Agc_ CAH rﬁf_ tcan
Vi — 3
A0 to A9 (Input) Vi - 8 4 ROW COL. COL. X COL.
1 1 1
Tlcs thaL tRcH
{RcH {rcs {RcH {rcs [ trau
UWE (inputy { { Z { { F \/ \ AN
thes 1RCH
tacH trcs troH ™ tacs % tren
TWE (Input) 3:[' - _/_ / b R 5 5 5 5
be—— tan ———nd tan —™ taa
! — tacp —> le—— tace
0e ampu v T\ N\ \ N\ \ |\ \ Y / MIN =TT
{0eA
toez toea toez toea
= teac ™ s — hend 1OFF
trac foef toe 1+ toac > o1 toez
— i - X 4 X 4 -
V01 to VO16 (Output) xz:'_ --------------- Hi-Z....1...Z X paTaouT ) DATA OUT DATA QUT Jreens-aSens
I
ez tez

Remark

CAS cycles within the same RAS cycle.

In the fast page mods, read, write and read modify wnte cycles are available for each of the consecutive
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FAST PAGE MODE EARLY WRITE CYCLE

tRasp
Y - ) trHce } i
RAS (Input) 3"’:_ N 1 I\
tre et tR8H ———m tre
fcap tAco toas —»] fe-102 [ tcas —> 1P ol e fohs — tcen
Ve — \
CAS npuy Yo~ \\ 4 N Jf \ 1/
trap
tosH taaL
tasal |taar,  [fasc] fcan asc| | toan toan
P ] e ;
AD to AS (Input) m ROW }09‘ coL. m coL. coL.
tow fow taw
towe
twes: je——tweH —s [iwcs twon —=  |twes tweH —
_ twe twp twe
G ore U~ ANV Y ' 7 X i
fom —-I towm ’I[ 1cu:|.m

je—twcH —  lwes tweH —=t  twes twox —»

twes:
ey \NNNN\NY] 17 ¥ N Y
los -—ton—-l l-’-'i -—IDH——| Joe
V01 to IlO16(Input)¥r: MDATA iN W DATAIN ) ZI::‘I’I’I‘I’I

Remark  OE = Don't care
in the fast page mode, read, Wwrite and read modify write cycles are available for each of the consecutive
CAS cycles within the same RAS cycle.
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"vl TS 8 & WAy T &

7 N s N

FAST PAGE MODE UPPER BYTE EARLY WRITE CYCLE

1RagP
RAS (lnput)\\::: \ e _11 r
trc tReH tre
tore thco toas —=] o1l jo— toas —| |1 toas —=» toen
el \\ I N ). R 4
trao
tasa] tRan tasc fo 1 t traL
1 psc) | tean 1
g e B [+ i
a0t A9 (oot~ Y row X0 coL coL. coL.
tow tow Io:xm
—_ Vi twr twe —— we
5we areenye” ANAAN\\Y /X L\ (//////f/
Twan
fwos tucH -|—- tuos twcH +- twce L
vtz 777771 LY AN
tos L—lnu rt_g‘ tos L ton —'l

V-
1109 to HO16 (Input)vt_

Remark  OE, /01 o LO8 = Don't care
In the fast page mode, read, write and read modify write cycles are available for each of the consecutive
CAS cycles within the same RAS cycle.

FAST PAGE MODE LOWER BYTE EARLY WRITE CYCLE

{RasP
— - b tRHCP
RAS(lnput)\\;:_ \‘
trc tRsH tre
torr tAco tcas -'-ﬂ o lcP jo— tcas —=f lce teas —1 -—-—tcpu—-l
—_— _ )
CAs (Input)x':_ A \\ 7 N ,f N ,/ \
trA0
tesn tra
tasn| |tRan iA_.lc. toan tasc| | tean [
i e Bl e i
AD to A9 (Input):ll':: E( ROW )OQ‘ coL. coL. CcoL.
tmrn
twcs
twen -~1- -|—- tws lncw-—io-i—---tws o
towl tew trw
fow
twes et ja—twen —s  twes twen twos twen —f
- Vi twe twp twe
LW
Eowanye” \\NANNNY 4R /Y /11111
tos et

QY QUOOKXXXX

18] e tow 2 o ton oH
L0000 TN .00 T
Remark O, VO9 to /O16 = Don't care

In the fast page mode, read, write and read modify write cycles are available for each of the consacutive
CAS cycles within the same AAS cycle.

VO1 to VOB (Input)V™~
V-



- g sl V8 Winy TS BN W

FAST PAGE MODE LATE WRITE CYCLE

trase
I _ b tesu trHcP i j
RAS (Input) 3, A
tec je——— tRSH ——ﬂ tAp
trco toas — oo tcas —»f tee e toas teen
—— ViH= 3 4 \ X
CAS (Inpu) Y- \} ;N 7 N / ; §
trao
tasnl |tRaH  [tasc o lass| | toan 1»\_3::1 Icm,tm
'Q—h e—»] ja—od

— 3
AD to A9 (Input) V' E{ row XX coL coL. m cOoL.
I ' I ' 4

tow fow e taw
je—— tow
tres ja— twoH thcs | pe—tweH { trcs| f=—twcH
tt— t WP 1— f— twe - twPn
e Vii— | Y
Wi
u E(lnput)vu__ z Z z Z { { / \‘ 7; \ /
fowL fowL — trw.
be—— fow —
1Fc—sn - twen to— twp —m face l‘-—-!.Mm_--—tww Incs | [ twou fee- 1P -]
e ViH— ; Y /
LWE(ant)VIL_ { f f f ! f ﬂ \ \ \(

et 7777777777 ALAAARNARNY

tos
toeo| Ll toeo

YOT 10 HO16 (DU ™ e §oneee- DATA INF--rese

Remark  In the fast page mode, read, write and read modify write cycles are available for each of the consecutive
CAS cycles within the same RAS cycle.
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FAST PAGE MODE UPPER BYTE LATE WRITE CYCLE

RAS (1nput) '~

Vin-

CAS (tnput) el

A0 1o A9 (Input) V¥~
Vi —

UWE (input) V'~ {{ { { {f}"

ViH—

LWE {Input} "~

VO o 1108 (Input) ™~

Vin—

trasP
)x tess [ tance zr |
l J
trc t trsn b— trP
taco ters —] [ toas —f J1P ol fa— foas — toe
Y A S
\ R TN // k
traD
traL
tasn| |tran tasc teau g | tea E CAH
- , —
(o Y= - YR KRR
1
tow tow _I
' jo— tow. —]
tres pe— twer P thcs | pe—twon Par— tacs | te—tweH
\ \
o tMRH o
twcs tucH tucs tucH tmes tucH e
i, V \ A\N
[toen
‘h‘
ewwan” [///11111 || NLLA
toeo
Hi-Z
{og
toeo tod
Hi-Z
---------------------- DATA IN

110910 ¥O16 (Input)v'L B

Remark

In the fast page mode, read, write and read modify write cycles are available for each of the consecutive
CAS cycles within the same RAS cycle.
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o T T TR HUSdOSF 1 /UL, L8 1 /UL

FAST PAGE MODE LOWER BYTE LATE WRITE CYCLE

trase
_— Vik— 3 tosn tRrce 4 '
RAS (Input) N ¥
tre fe——t — t
trco tcag —= lop F—t‘:" —f felc® tt:::1 " Fw--—tctm
_— ViH— | b
GAS (npuy ¥+ \) R % /£ % ‘
taan
L“E"J LR—M-‘ tasc toan J I_tngc_ tean Toan A
L L
C

- 4
AD to A9 (Input) | Row IO( coL. oL coL
1 ]
| MAH -»
uce tuch: tucs tucH tucs e tuch
Twe Vin—
UWE (Input) "'~ f{ f f C; ! E E
fowe towt [+t
fa— tow —
tres ra— twen trcs | fe—twen S trca | e twon
j— twe — — twp et o
LWE (input) /™~ { f f f f f 7 A \ N
3 1 ! .

itoen

1
/
/
/
/
/
-
/

oewenre= [/11 1111/

{oED | ton

1101 to 1108 (Input)z:: ------------------------ DATA IN

toep |
Veim Hi-2
108 10 11016 (Input)vr TR R e

Remark  In the fast page mode, read, write and read modify write cycles are available for each of the consecutive
CAS cycles within the same RAS cycle.

YXXXXXX
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g e TheRw R E s R E

FAST PAGE MODE READ MODIFY WRITE CYCLE

trase I
ﬁxé ViH— %&
(lnput)  vi— C 3
trAwC o ter
[e——tAco _T tcrn
CAS ViH—
{Inputy V- \} 3 Jz y /-: :
tRao trRaL
tash | {tras tcan tascl | toa
e tasc pat——ind
AQto A9 Vm-
sV Eg ROW coL i c;m
tawn —» FM tawn towm
tres te— towo — L tve he—towo ——» Iwe rl-tncs- e— towp — " trw

e = L1117 'S \ N

trwo tcown ——» tcewo

{awn tawo —= tawo

K

thcs — towo —=

LWE Vi f f f f Z/‘ "S
{Input)  Vi—

le—tcwo — je— towo ~—»

(T

OE V-

(input) V-

Vor—

Vou-
01 10 1/O16
(Input/Quiput)

ViH-

V-

Remark In the fast page mode, read, write and read modify write cycles are available for sach of the consacutive
CAS cycles within the same RAS cycle.
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g7F W T T &8 Wiy Tia'"T § 5 aa

FAST PAGE MODE UPPER BYTE READ MODIFY WRITE CYCLE

tRase
RTS Vin- !K 2
{Input) V- r
trrwc
. le— taco +—u ter X tep . tWN'I
CAS Vi~
(inpu) Vi \ ] N N /) 1\
trap 1RAL
t t
f:ﬂ tras o tasc tead ASC | | toan 1*_30. toan
A0to A9  Vmh-~ y
(Input) Vi D ROW COL. . COL. L COL. .
tawo fow | tawo fow, tawp '_t‘”"-
t
t je— tcwn — ..M Acs he-—toWD —— twe - tAcs o le— towp —o twe thw.
UWE Vi {f{/i;‘ R
(Input) V- SL S &
tAwo tcrwo tcrwn rel Lo
tucs tuu__il "" tucs tuci tucs tMRH
LWE Vi / / / / \ 4 p
(input) V- / /
he— {an toen tace toen tace toeH
he—tAA
OE ViH-
(Input) Vi -
Vor-
Vou-
Y01 to 1108 .
{Input/Output)
Vin-
Vi-
Von-
Vo-
Y0910 /O16
(Input/Output)
ViH—
Vi—

Remark  In the fast page mode, read, write and read modily write cycles are available for each of the consecutive
CAS cycles within the same RAS cycle.
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-

M Tl ) Ve TET TS W=
FAST PAGE MODE LOWER BYTE READ MODIFY WRITE CYCLE
tRAsP tre
RAS ViH- \ j
(Input} V- k y
trawe tce ter
o—— tRCD T - torw=y
CAS ViH- F : \
(Input) Vi- \\ 72 N‘ Z ‘t 0
trap taa
It_uin_ e tcan asc) | tem tasc| | toan
{input) Vi ROW ! COL. . ! COL. ! coL.
l-»—- tuen
tucs tues {763
tmes tmcH ..l.. -—r
UWE Vin— 3
(Input) vi- [ LLLL/ \( ‘J
tawo ——={ Do | tawp —{ tawn tow
thcs le—towo —+ we Incs ht—— tewD ——md twe lu trcs » f=— tcwp —» taw
—_ twe
LWE ViH— F ‘S
(input) Vie- K
tRwo torwr———»
be— taa toen tace 1—
-| le-tAA
OE Vin- 3\ foea
(nput) Vi \\\ \\\\\ )
] teac
toz Itc:l.:: =
toz |toq.z -
Vo ezl ]
Vo.L—
1101 to YO8 toes o ]
{Input/Output) tRAC or
Aoe-to8 2
Vin- Hi-Z X Hi-Z
Voo TTTTTTTTimTressees & SEEER -( KOATA INJ---}5---
A W\ toen
teac bt [ TV.] S—
teLz | tez
toez
toz toz
Vou Mg DATA Hi-Z
Vou- T ] [T A S
V0910 1016 toea
(tnput/Cutput) P
V- Hi-Z Hi-Z H_l.- z
Vi e N VAAAN T T NVAAANANS T
Remark In the fast page mode, read, write and read modify write cycles are available for each of the consecutive

CAS cycles within the same RAS cycle
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CAS BEFORE RAS SELF REFRESH CYCLE (Only for PD42S4170L)

=YY Vin—
RAS (Input) Ve

]

1 tere

tcsr

tous
} fetcPne
-= Vii— F b
CAS (Input)
Py n i /

Remark  Address, UWE, LWE, OE = Dont care 1701 to 1/016 = Hi-Z

.

How to use the CAS before RAS self refresh mode.

CAS before RAS self refresh mode can't be used by itself. It must be used with performing one of 3 refreshes
below.
« In case of using distributed CAS before RAS refresh
Refresh 1024 times during 128 ms before set into the CAS before RAS self refresh mode and after reset.
* In case of using burst CAS before RAS refresh
Refresh 1024 times during 16 ms before set into the CAS before RAS self refresh mode and after reset.
* In case of using Fs-only refresh
Refresh all refresh addresses during 16 ms before set into the CAS before RAS self refresh mode and after
reset.




e TR THENEEEE TR § - T T/ 0/ B == T e TR = TR

RAS ONLY REFRESH CYCLE

W N - | ——

-

CAS (input) ‘6:: ZZ/ Y
tas trn

wovose (o XX KXOOR0OCCRAAANN)

Remark UWE, LWE, OE = Don't care
101 10 VO16 = Hi-Z

RXXXX

CAS BEFORE RAS REFRESH CYCLE

tre
AAS (input) ‘J‘::__“’g‘ f X

tcrr
-y

tcsa foum tRPc _.r
‘ / \///

Remark A0 lo A9, UWE, LWE, OF = Donicare V0110 /016 = Hi-Z

Y ViH—
CAS (Input) Vi \

75



o N — HU L OR I IVL, SR 1 7VUL

CAS BEFORE RAS HIDDEN REFRESH CYCLE (READ)

tRc trc
tre tae
t e taas —
—_— VIH— \ s .‘ ,
AAS (Input) " N / N /
tcar I-—- trco tRsH -—J le—— fcHA ———»f teen
N ViHe )
CAS (Input) Vi A \
tash 11, R0
ltAsc

TRam "
AO10 A9 (Input)ye m ROW : I’:‘I I’I’I‘I :‘:’I’

f—tacs = et
wwe woalye” /77T /] ,I\X\\\\\\\\\\\\\\\\\\

trcs — P

5 wal 7777717 ZLILLLARRRRRRARRARNANY

f+—toes —
% el \ N A NN NNV NN\ NN 1/ ﬁ/ i
010 U016 (QUpU) Y r=-resme e emnnend H 'zmc ------- m;@( DATA ou‘sz—ﬁ} e M
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- Y —_—_— f—lrl e TTEm Y @ F Wiay TEs'w §

CAS BEFORE RAS HIDDEN REFRESH CYCLE (WRITE)

trc trc -
thas | tre tras tre
N ViH— \
RAS (Input)v::_ N ,{i \
tcar I-—’ le———tRcD —————sde——1tRgH —m r—tmn teen
CAG V- 3 A
CAS (input) ¥+~ /l \\ /

Vin-

crrawwwill T77TITTTTTTTIITT
s NN, || V7T

tos
V01 10 1016 {Inputt V"~
Vi

“XXXXXXXXX

Remark OE = Dont care

(omman RXOOOOOKXXRKNKXXX XXX
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o T T TR goor TR vy Wiy T T RFf Vv

CAS BEFORE RAS HIDDEN REFRESH CYCLE (UPPER BYTE WRITE)

tac tac

tras ;& tras 1re
—_— V™ X
RAS (input) Vi — S sk " \
{cap I-—- trRco ‘ tRE8H —nf tom toen
~AG Vi—
CAS (Input) /" /1 \‘ / \
1asn

‘———— fe— { RAD —~
TRAH asc tcan
n——n' e — i i

AG10 A9 (Input) xr:m ROW mr COL. W
THITIIIIIiiiiii

5w ot ANNVAA N Y

o

l—af taard
tuce b tMCH—

we we Ve /777 //} JRN

tosfe—s| |je— tOH—s

cron s STRXKERD)
ViL—

Remark O, O to YO8 = Don't care

KOXXXXRIOXXXKXXXXXXXXX

CAS BEFORE RAS HIDDEN REFRESH CYCLE (LOWER BYTE WRITE)

tre the
taas oLee thas ot
— - \ p'
RAS (Input)zr_ S * \ \
tere |-—- taco tRSH —— towr tom
CAS (input) x:___ /1 !\\1 {‘! K
tash

j=— tRao
I Eﬁ_ﬁﬁl ASC tean

st TN row YOO e HRRRXXOOORRRRIR

ja—ad tRH

tucs (]

— — 4
UWE(Input)zr_{{{{{{{} \5}!5!5
twes r——twuu——-

v oo T\ \ VNN Y i

108 fa—ed la— {OH—]

- ¥
v e XRRTRRRION 5

Remark  OF, Y09 to /O16 = Don't care

QLOOOOXXXXXXXXXXXXXX
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PACKAGE INFORMATION

44 PIN PLASTIC TSOP (400mil)

44 23
HHHEHBAAAAE | HHCHEEHEAHREH

1/
-

alalala]a]a)afa]a]] tll:]|:][:H:Il:ftll:ll:l2I:l2
1

H
E—j

D | M ]

NOTE

Each lead centerline is located within 0.13 mm
(0.005 inch) of its true position (T.P.} at maxi-
mum material condition.

detail of lead end

w

T
[V

L]
H

™

|
‘|= J
:’:.f’\
T
B L
S44G5-80-7JF
ITEM MILLIMETERS INCHES

18.81 MAX. 0.741 MAX.
B 1.0 MAX. 0.040 MAX.
C 0.8 (T.P.) 0.031 (T.P.)
D 0.30%° '° 0.012°3338
E 0.05*° % 0.002%0 002
F 1.1 MAX. 0.044 MAX.
G 0.97 0.038
H 11.76%°2 0.463%0 008
| 10.16%°" 0.400%0 %04
J 0.8*°2 0.03178
K 0.125°3482 0.005 -8 832
L 0.5%°" 0.02078 832
M 0.13 0.005
N 0.10 0.004
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44 PIN PLASTIC TSOP (400mil)

44
HHREBAAHAHR

23
HEBHHHHBHA

L/
+

ulajalal=lsla]s]afs]
3

oalalalals]a]=]a]a]
22

NOTE

Each lead centerline is located within 0.13 mm
{0.005 mnch) of its true position (T.P.} at maxi-
mum matenal condition.

80

detail of lead end

3013‘

B L
I
<r
l o
[
544G5-B0-7KF
ITEM MILLIMETERS INCHES

A 18 81 MAX. 0 741 MAX
B 1.0 MAX. 0 040 MAX
c 08 (T.P.) 0031 (TP
D 0.30°°1° 0.012°8 83
E O 05r0 [+1 o 00210 Q02
F 11 MAX 0.044 MAX
G 097 0.038
H 11.76%*°2 O 463%0 908
I 10.16%°" 0.400*° %04
J 0 8*°2 0.0317°8388
K 012578 &8 0.00528 883
L 0.5%9" 0.020-8 838
M 013 0.005
N 010 0.004




B S e ST VeV F 1 Viny "Ti'T 1§ Vi

40PIN PLASTIC SOJ (400 mil)

B

40 21
minininininisiuisiasisisisizisieinisls)

o O 0 o i
1 20

P
M
PAOLE-400A-1

NOTE " ITEM MILLIMETERS INCHES
Each lead centerline 1s located within 0.12 mm e s
{0.005 inch) of its true position (T P.) at maxi- B 26 29-03s 1.035-0014
mum matenal condition. C 10 16 0.400

D 11 18%02 0 44Qt0008

E 1082015 0 04323583

F Q7 0 028

G 3502 0 13g%0008

H 2.4%02 0.004-3 833 i

| 0 8 MIN. 0.031 MIN

J 26 0 102

K 1.27{T.P) 0.050(T P.)

M 0.40%0 10 ! 0.016:5838

N 0.12 0 005

P g.4t020 0.370t0008

Q 0.15 0.006

T R 0.85 R 0.033

U 0.202858 0.008 8832

8i



1 e e

LG Lo8 1 /UL, £ 1 /UL

40 PIN PLASTIC ZIP(475mil)

_t

NOTE

Each lead centerline is located within 0.25 mm
{0.010inch) of its true position (T.P.) at maxi-
mum material condition,

82

P40V-100-475A

ITEM MILLIMETERS INCHES
A 51.23 MAX. 2 017 MAX.
F 0 509 0.02028 882
G 0.25 0.010
H 2.54 (T.P.) 0.100 (TP
( 1.27 (T.P) 0 050 (T.P)
J 0.85 MAX. 0.034 MAX
K 0.9 MIN. 0.035 MIN.
M 10.5 MAX 0.414 MAX.
N 2.8%°? 0.110-3 383
Q 12.07 MAX. 0.476 MAX.
Y 0.2673 08 0010383
w 2.54 (TP) 0.100 (T.P)
Y 3.25%02 0.128:0 008




1 N e

S TR | 4 Vs V=T 17 Vi

RECOMMENDED SOLDERING CONDITIONS

Piease consult with our sales offices when soldering uPD42S4170L, 424170L.

TYPE OF SURFACE MOUNT DEVICE
1PD42S4170LGH, 424170LG5 (44-pin Plastic TSOP)
uPD42S4170LLE, 424170LLE (40-pin Plastic SOJ)

TYPE OF THROUGH HOLE MOUNT DEVICE
LPDA42S4170LV, 424170LV (40-pin Plastic ZIP)
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