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MOS INTEGRATED CIRCUIT

uPD42S4170L, 424170L

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

DESCRIPTION ﬁl
The pPD42S4170L, 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 nPD42S4170L.
The uPD42S4170L 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| Access time |RM cycle time| Fast paga 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
uPDA424170L-A70 1024 cycles” 16 ms
uPDA42S4170L-AB0 1024 cycles,”128 ms

288.0 mW 80 ns 150 ns 50 ns
1PDA424170L-A80 1024 cycles,” 16 ms
uPD4254170L-A10 1024 cycles,/128 ms 100 180 60

n £

LPD424170L-A10 1024 cycles” 16 ms 2620 mwW s ne n

» Low power consumption
Standby (CMOS level input) ......... 0.36 mW MAX.(uPD42S4170L)
1.8 mW MAX. (4PD424170L)

+ 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: A0 to A9, Column address: AO to A7
* On-chip substrate bias generator
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* ORDERING INFORMATION

Part number Access time (MAX.) Package Refresh
uPD42S4170LG5-A70-7JF 70 ns
#PD42S4170LGS-AB0-7JF 80 ns 44-pin Plastic TSOP
uPD42S4170LG5-A10-7JF 100 ns
uPD42S4170LG5-A70-7KF 70 ns
44-pin Plastic TSOP
nPD4254170LG5-ABO-7KF 80 ns (Reverse bent) CAS before RAS self refresh
uPD42S4170LG5-A10-7KF 100 ns RAS only refresh
uPD42S4170LLE-A70 70 ns CAS before RAS refresh
pPD42S4170LLE-A80 80 ns 40-pin Plastic SOJ hidden refresh
uPD42S4170LLE-A10 100 ns
uPD4; 0 70 ns
]
uPD4254170LV-A80 40-pin Plastic ZIP
nPDA4; - 100 ns
nPD424170LG5-A70-7JF 70 ns
uPD424170LG5-A80-7JF 80 ns 44-pin Plastic TSOP
1PD424170LG5-A10-7JF 100 ns
nPD424170LG5-A70-7KF 70 ns
44-pin Plastic TSOP
nPD424170LG5-A80-7KF 80 ns JR—

(Reverse hent) RAS only refresh
nPD424170LG5-A10-7KF 100 ns CAS before RAS refrash
uPD424170LLE-A70 70 ns hidden refresh
tPD424170LLE-A80 80 ns 40-pin Plastic SOJ
uPD424170LLE-A10 100 ns
uPD42 70 ns
uPD424170LV-AB0 40-pin Plastic ZIP
UPD: = 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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uPD42S4170L, 424170L

PIN CONFIGURATIONS
44-pin Plastic TSOP
{Marking Side)
Vee 1 44 ——o GND
1/01 o=—» 2 43 f—0 1/016
1/02 0e—f 3 42 t—0 |/O15
1/03 o 4 41 0 1/014
/04 0 § 40 |0 1/013
Vecc o—] 6 39 —o GND
1/O05 o—a 7 38 >0 /012
1/06 0 8 ?uFu 37 f—s0 O11
1/07 o=—n 9 EE 36 p—=0 1010
1708 o= 10 g 35 f—0 1/09
i
o
ro
NC o—13 25 32 —o NC
LWE o—= 14 ::‘ 31 —o NC
UWE o—= 15 ": 30 ~—o0 CAS
RAS 0—+ 16 29 k—o OE
A9 0—= 17 28 =—o0 A8
A0 o—={ 18 27 —o0 A7
Al o—= 19 26 —o0 A6
A2 0— 20 25 =—0 A5
A3 o—= 21 24 j+—o0 A4
Vee 0—{ 22 23 —o GND
A0 to A9 : Address Inputs
1/01to 1/016 : Data Inputs/Outputs
RAS : Row Address Strobe
CAS : Column Address Strobe
UWE : Upper Byte Write Enable
LWE : Lower Byte Write Enable
OE . Output Enable
Vce : Power Supply (+3.3 V10.3 V)
GND : Ground
NC : No Connection

44-pin Plastic TSOP (Reverse bent)

{Marking Side)

GND o— 44 1 o0 Vce
17016 0= 43 2 —01/01
1/O15 0 42 3 je—>01/02
1/014 o 41 4 [0 /03
1/013 o= 40 5 f—01/04

GND o— 39 6 —o0 Vcc
1/012 o=~ 38 7 f—o /05
1/011 oe—s{ 37 Fu":u 8 +—01/06
1/010 o«—» 36 22 9 f—=0 |/O7

1/09 0« 35 o 10 f—>0 1/08

- o

33

re
NC 0—1 32 35 13 —OE_
~NC o— 31 ;: 14 -—o%

CAS o—+ 30 ‘n§‘ 16 +—o0 UWE

OE o—+ 29 16 b—o RAS
A8 0—{ 28 17 +—0 A9
A7 o—= 27 18 ——0 AQ
A6 0—= 26 19 =—0 A1
A5 0—= 25 20 «—o0 A2
Ad 0— 24 21 +—0 A3

GND 0— 23 22 Vee
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uPD42S4170L, 424170L
40-pin Plastic SOJ 40-pin Plastic ZIP
(Top View) (Front View)
Vee o— 1 40 —o GND 1/09 0= 1 N
1701 0= 2 39 p—0 1/O186 /010 O=—n 2
1/02 0w—» 3 38 «—0 I/O15 1/011 O« 3
1/03 o> 4 37 }+—>0 1/0O14 1/012 o=—= 4
HO4 0= 5 36 f—0 /013 GND o—] 5
Vcc o—1 6 35 —o GND 1/013 0 &
1/05 o 7 34 +—=0 1/012 /014 O+— 7
1106 0« 8 % 33 [0 1/011 /015 o 8
1/07 0=—{ 9 gg 32 |—»0 1/010 /016 o+—{ 9
1/08 0= 10 :g 31 =0 1/09 GND 0— 10
NC o—] 11 o3 30 —o NC Vec o—1 11
LWE o—{ 12 ﬁﬁ 29 —o NC 1101 o] 12
UWE o—={ 13 m 28 —o CAS 1102 O+ 13
RAS o—] 14 27 —o OE 1103 o=—q 14
Ag o—= 15 26 —o A8 1/04 o+—> 15
AD 0—= 16 25 [—0 A7 Veec 0— 16 TE
Al o—{17 24 +—o0 A6 1105 O 17 EE
A2 o—= 18 23 ~—o0 A5 1706 0=—= 18 g
A3 0— 19 22 b—o A4 1107 o~ 19 3=
Vee o—{ 20 21 |—o GND 1/08 o=—s{ 20 e
NG o—] 21 <
LWE o— 22
UWE 0—= 23
RAS 0—={ 24
A9 o—» 25
A0 0—=] 26
Al o—=f 27
A2 o—= 28
A0 to A9 : Address Inputs A3 0—= 29
/0110 016  : Data Inputs/Outputs Vee 01 30
— GND 0— 31
RAS : Row Address Strobe A4 o— 32
CAS : Column Address Strobe A5 o— 33
UWE : Upper Byte Write Enable A6 o—= 34
— ) ) A7 o—| 35
L—VYE : Lower Byte Write Enable A8 o— 36
OE : Qutput Enable OE 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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NEC uPD42S4170L, 424170L
ELECTRICAL SPECIFICATIONS NOTE 1
ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL CONDITION RATING UNIT
Voltage on Any Pin Relative to GND VT -05t0 +4.6 \%
Supply Voltage Vce -05t0 +4.6 \
Output Current lo 20 mA
Power Dissipation Po 1 w
Operating Temperature Topt 0to +70 °C
Storage Temperature Tstg -55to +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 NOTEZ.3

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

PARAMETER SYMBOL CONDITION MIN. TYP. MAX. UNIT
Supply Voltage Vce 3.0 3.3 3.6 v
High Level Input Voltage VIH 2.0 Ve +0.3 A
' Low Level Input Voltage Vie -0.3 0.8 \Y
Ambient Temperature Ts 0 70 °C
CAPACITANCE (Ta=+25 C , f= 1 MHz)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Ci A0 to A9 pF
Input Capacitance —_—————
Ci2 | RAS, CAS, WE, OE pF
Data Input/Output Capacitance Co 1/01 to 1/016 7 pF
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NEC uPD42S4170L, 424170L

%  DC CHARACTERISTICS (Recommended Operating Conditions unless otherwise noted)
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PARAMETER SYMBOL TEST CONDITION MIN. | MAX.| UNIT [NOTE
'KS, CAs Cycling trac = 70 ns 90
Operating current lec1 [tac = tacming, trac = 80 ns 80 mA | 4,5
lo=0mA
trac = 100 ns 70
Vimny = RAS, CAS lo=0mA 0.5
uPD42S4170L VS is cas
Standby leca Vee-0.2 V 5 RAS, CAS lo=0mA 0.1 mA
current Viimin) = RAS, CAS lo=0mA 2
1uPD424170L ————
Vce-0.2V = RAS, CAS lo=0mA 0.5
RAS Cycling, trac = 70 ns 90
RAS only refresh current | |cca |VHmn S CAS thac = 80 ns 80 mA | 4.5
tRc = tRC(MING, ’
lo=0mA trac = 100 ns 70
RAS = ViLmax) thac = 70 ns 80
Operating current CAS Cvcli
1 yeling, =
(Fast page mode) cc4 trc = trcamm, trac = 80 ns 70 mA 4,5
lo=0mA trac = 100 ns 60
. - — . trac =70 ns 90
CAS before RAS RAS Cycling,
refresh current lccs [tre = trcmin, trac = BO ns 80 mA 4,5
lo=0mA trac = 100 ns 70
Standby :
Vce-0.2V = RAS
Vee-0.2V = CAS tras = 200 ns 100
N - orCAS 502V
CAS before RAS CAS before RAS refresh :
long refresh current lccs 1 024 cycles/128 ms UA 4,5
(1024 cycles/128 ms, RAS,CAS:0VSVLS 02V
only for uPD4254170L) V0.2V = Vi S Vinmax)
OE:Vm . tras = 1 us 150
Address input, WE : Vs or Vi
Qutput : Don't care
Self refresh current lo=0mA
(C;‘\S zef"fe RAS self lcc7 |RAS, CAS: 0V SVL=02V 100 | uwA
refresh,
only for uPD42S4170L) Vee-0.2V S ViHS ViHMax)
Vi=0to33V
Input leakage current T -5 +5 uA
all other pins except for testing pin =0 V
Output leakage current low | Dout is disabled (Hi-Z) -5 +5 HA
Vo=0t033 V
Output high voltage Vou |lo=-20mA 2.4 A
Output low voltage VoL |lo=2.0mA 0.4 \
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uPD42S4170L, 424170L
AC CHARACTERISTICS
(Recommended Operating Conditions unless otherwise noted) NOTEé.7 (1/2)
trac=70ns | trac=80ns [ trac=100ns
PARAMETER SYMBOL MIN. A MIN T MAax.] MIN T MAX. UNITINOTE
Random Read or Write Cycle Time tReC 130 150 180 ns | 8
Read Modify Write Cycle Time tawc | 175 200 245 ns 8
Fast Page Mode Cycle Time tec 45 50 60 ns 8
Read Modify Write Cycle Time (Fast Page Mode} | trrwec| 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 56 | ns | 10
C7\§-Output Data Setup Time tcLz 0 0 0 ns | 10
Output Buffer Turn-off Delay (CAS) torr | O 51 0 15| 0 20 | ns | 11
Transition Time (rise and fall) tr 3 50 3 50 3 50 | ns
RAS Precharge Time trRP 50 60 70 ns
RAS Pulse Width tras | 70 (10000 80 [10000{ 100 {10000i ns
RAS Pulse Width (Fast Page Mode) trase| 70 (125000 80 (125000 100 (125000 ns
RAS Hold Time tRsH | 20 20 25 ns
CAS Hold Time tesk | 70 80 100 ns
CAS Pulse Width tcas | 20 |10000; 20 (10000 25 |10000] ns
RAS to CAS Delay Time taco | 20 | 50 | 20 | 60 | 26 | 75 | ns | 9
RAS to Column Address Delay Time taao | 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) tcp 10 10 10 ns
Row Address Setup Time tash 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 tceN 10 10 10 ns
Column Address Lead Time Referenced to RAS | traL 35 40 50 ns
Read Command Setup Time tRCS [¢] 0 0 ns
Read Command Hold Time Referenced to CAS tRCH 0 0 0 ns | 13
Read Command Hold Time Referenced to RAS tRAH 0 0 0 ns | 13
Write Command Hold Time Referenced to CAS | twcu | 10 15 20 ns [ 14
Write Command Pulse Width twe 10 15 20 ns | 14
Write Command Lead Time Referenced to RAS | trwi | 20 20 25 ns
Write Command Lead Time Referenced to CAS | tcwe | 15 15 20 ns
Data-in Setup Time tps 0 0 0 ns | 15
Data-in Hold Time toH 15 15 20 ns | 15
S3
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uPD42S4170L, 424170L
(2/2)
trac=70ns | trac=80ns | trac =100 ns
PARAMETER SYMBOL MIN. [ MAX.[ MIN.| MAX.| MIN.| 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 i 16
CAS to WE Delay Time tcwo | 40 45 55 ns | 16
RAS to WE Delay Time tawp | 90 105 130 ns | 16
CAS Precharge Delay Time Refe(rrt.;:sctel:(’1‘:;')6V't’ﬂE’:> do) 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) tcsh 5 5 5 ns
CAS Hold Time (CAS before RAS Refresh) tcHa | 10 10 10 ns
RAS Precharge CAS Hold Time trec | 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 toeo | 15 15 20 ns
Output Buffer Turn-off Delay (OE) toez 0 15 0 15 0 20 | ns 1"
OF Output Data Setup Time toLz 0 0 0 ns
OE Hold Time toeH 0 0 0 ns
Masked Write Setup Time tmes | O 0 0 ns
Masked Byte Hold Time Referenced to RAS tMRH | 0 0 0 ns
Masked Byte Hold Time Referenced to CAS tmcH | O 0 0 ns
RAS Hold Time Referenced to CAS Precharge trHcP| 40 45 55 ns
RAS Pulse Width (CAS before RAS Self Refresh) | trass| 100 100 100 us | 17
RAS Precharge Time (CAS before RAS Self Refresh) | tres | 130 150 180 ns | 17
CAS Hold Time (CAS before RAS Self Refresh) tcus | -50 -50 -50 ns | 17
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uPD42S4170L, 424170L

NOTE 1.

w

N

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.

Ice, lecs, Ices, lecs and lccs 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 tany =2.4V

Vi max) =08V

(2) Output timing specification

Vou (mm) =2.0V

Vou (vax) = 0.8V

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.
In random read cycle, the access time is changed by the conditions of trap and trcp as follows.

CONDITION ACCESS TIME
tRAD S tRAD(MAX) and tRCD & tRCD (MAX) tRAC (MAX)
tRAD (MAX.) S tRAD and tRCD & tRCD (MAX. tAA (MAX)
tRCD (MAX.) = tRCD tcac (MAX.)

traD (ax) and tacd max. indicate the points which the access time changes and are not the limits of
operation.

Loading conditions are 1TTL and 100 pF.

torr (Max.) and toez imax, define the time at which the output achieves the open circuit condition and
are not referenced to VoH or VoL.

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

Either tRcH (MIN.1 OF tRRH (MIN.) must be satisfied for a read cycle.

twe (MmN is applicable for late write cycle or read modify write cycle. In early write cycles, twcH MmNy
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, tRwp, tcwp, tawp and tcpwp are not restrictive operating parameters.They are included in the
data sheet as electrical characteristics only. If twcs (Min.g S twes, the cycle is an early write cycle and
the data out pins will remain Hi-Z through the entire cycle. If trRwo (MiN) S tRWD, towD (MIN) S towD,
tAWD (MIN S tawp, and tcpwp (Mg == tcpwp, 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 uPD42S4170L.
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NEC ©PD42S4170L, 424170L
READ CYCLE
tre
tRas
RAS (Input) \‘5:: \ g‘ 3
tesH tre
l_ic_ﬂf; treo \ t:; toen
CAS (inputy V- 4 / 3
Y trAD (tm A / \—
tAsn-—J tRAH tasc tcan

AD 10 A9 (Input) Y- XXXX ROW coL. ﬁ[(XXXXXXXXXXXXX
wewen v S/ L1117 ARRARANY

{RAH

tres [em tRcH

wwon V= 777777777777 SN ANNN\NY

s v SN 1777777777
1101 to 016 (Output) x:: S & LS | X DATAOU—::[----!-‘-I-}----
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EARLY WRITE CYCLE

tRe

T | - i t N
RS oo V1 _;., - - N - A, - (-
ot SRR
NN\ V7777 17777777777
e Y NN T—=—7777777777T77777
s 3 XXX 55— KOO

Remark OE = Dont care
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UPD42S4170L, 424170L

UPPER BYTE EARLY WRITE CYCLE

T — i
e N\ V771771 T TTTTI77

-

tmeH

imrr

TWE (input) x::‘_'////////////

tox

(X

Remark OE, /O1 to /OB = Don't care

XXXXXXXXXXX)

109 to /016 (input) Viw—
Vi—

LOWER BYTE EARLY WRITE CYCLE

tre

\VAVAVAVAVAVAY,
AAAA‘A‘A‘A

VV/V/
AVAYA

NARARNY

XXXXXXXXXX

tras
— - T
RAS (Input) \'~ N\ ,Zl

fesH tre

tcap trco tas teen
tcas
CAS (inputy Y- 7 A\ 1’4 /
trap thaL
tasc tcan

A0 to A9 (Input) x::_'

tASR | tea —<
XK=
K

tues
twen

oz = 777777777777

towl

1

|5

iwp

o e v” ANANANMANNNY

tos|

XXXXXXXXXXX)

Remark OE, /09 to VO16 = Don't care

VO1 to VOB (Input) V-
V-
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uPDA42S4170L, 424170L
LATE WRITE CYCLE
thc
tras
RAS (input) = \ ) N
) (S tRco e tasH = teen
toas
CAS (Input) x':: ]I \\ ;/ / ‘L
_ twtm - — tan
A0t Vs i b . b
o A9 (Input) Vi m ROW p. coL ) Y,
tacs twer lose,
J— H— ol o
wewens o [/ 1]/] N LTI
l trcs twen fow.

wewew v //1) )1 []] N [

1oen

ket o= /[ /]] ALLEALRRRRRRRRRRAANY

toeo ol | tos ton

v 35 KRTy-v e T HORRRKRRRRRRR

S9
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UPPER BYTE LATE WRITE CYCLE

trc
[
RAS (Input) V:”: N /
Vi - . \_
tcrp trco rsH teen
tcas
CAS (Input) z:’: ﬂ 3 \‘ ,/ /4 K
trAD tRAL
tas las] traH tasc tead
A0 to A9 (Input) V- XXXX ROW ’;<X>°L coL. \
taw N
thes tom !
_ le—twe
owewen = L1111 N T
tmcs M
tmmn

-

=
wewen i [/ ARARNNY

toew
|

i
Ewen v /L1111 ALLAARARRRRRRRRRRAANY ,

toen
1/O1 to 1108 (Input) Vi~ XXX> ........ Hi-Z2 ... L
V-
toeo i tos ton
Vin— Hi-Z Y
oo FRRy- . (R o Y ARKRARKKRR

60

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NEC

B 427525 0041729 11T EENECE

4PD42S4170L, 424170L

LOWER BYTE LATE WRITE CYCLE

tre

taas
=— - = 3 4 Y
AAS (Input) ‘\2['7 g( ] K
tcsH tre
teRe trReo tasH {cPn
‘ teas
~ia ViH- 4 1
CAS (Inputy ¥~ I \\‘ ’/ / X
trap taaL
T— tRaH tasc tcan
- v \
AG10 A9 (Input) yr XXXX ROW ,[® coL. ]
tucs tmcH
l“"' tMAH
OWE (Input) V-
Vi~ twon
thw
thcs tow

m(lnput)z:':: f{f{{{{{f

N Y/

toen

sEwen = /111 /[ ///])

i
ALEALLARRRRRRRRRRARANY

toen i tos
VO to V08 (1nput) V¥ XXE“‘Z ....... _@K
o

DATA IN

ton
Y
/

08 to Y016 (Input) \*~ XXX> ________ Hi-Z .

QLOXXXXXXX

XXOOXXXXXXXXX
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READ MODIFY WRITE CYCLE
RAS (input) ‘SL A (
tcRPr—- theo teen
CAS (Input) xr__ _/ — \ k / \_
AOto A9 (Input) m?ir_—now C(:L._
s Y 7777777777 N 7777777777
= i
v 3 7777777777 N V777777777
ome 1 TARTMUTRVTIN = ARARRARRRANY
0040 X S XXOOOOXXXXXX
Fart e
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uPD42S4170L, 424170L
UPPER BYTE READ MODIFY WRITE CYCLE
trRwe
RAS (npu)  yr- N / N
tre
tcwr—. thco teen
CAS ) \rT A AN /]
tASR la—en !RAt:AT tasc toan
AOto A9 (input) V- ( row coL.
) mK tnwo’ tow
e — o
wewen v ///111[1] \ I
_ tawm L———tucn
tMRH
[-——(ues "
wewo v /1111 1111] NARNY
taa toen
. toen |
SEme v ANANNNNNNNNN ALRARRRRRRNY
teac
trnc toeo o
[ Vin— Hi-Z
e KRR 2L KK
101 to /08 { toez
(InpuvOutput) toiz osz
o LhHezl [TZY, S S
oL— t ouT 1060
"—ﬁ 08 tox
£ K- T XRRRRRARRR
110910 VO16 ) 0z | |toes
(Input/OQutput) tez —
Vor— Hi-Z DATAY Hi-Z
Vo % T
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NEC p©PD42S4170L, 424170L
LOWER BYTE READ MODIFY WRITE CYCLE
tRwe
RAS (Input)  yr N / ‘L
tear ,._. treo t::m
SRS (mpu)  yrT ] \\ £/
1ASA el tm:M: tasc . tead
ADt0 A9 (Inpu) V¥~ XXX ROW coL.
™ iman e
s 3= 777777707 T T O
— tawo — tmtmm.
wewen = [///111/]] N ]/ [/
tan toet
toea
Eeen - \\\NANNNNNNNNY (A ALARRRRRRNNY
lo | toac toeo
trac oS ton
( V- T U I AL H-z| 1
Voo XXX> = DATAIN
/01 to /08 { toez
(Input/Output) toz [+
Vor- Hi-Z DATA Hi-Z
[ """;‘: out >. -------------------------------------------------
Gl — 2.
AAC
('I'/‘gg"}g&g]g < tez o | oz
Von— Hi-Z DATA Y Hi-Z
Vou— oTTmmmonmnmanmsssmmmmemmmases ouT } --------------------------------------------------
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FAST PAGE MODE READ CYCLE

1Rasp
_ _— tance ¢
RAS (input) Y™ N
Vi —
tec -
tore top ter TRsn

treD tcas —~| l— tcas [—— tcas ja— tcen
EAG Vi — b 3
CAS (npuy V"~ £ \\ N N 7 N

tRa
tcsn
tasal |tAan ngc’ toan It‘_ngc. tcan t_n_s_c_ tcan
- Y s
AOto A9 (inputy /™ ~ g >J ROW coL. coL. ,m co..
| tRaL t
tres RCH
1RoH trcs trcH "1-—'—Incs M= tRaH

UWE(Input)x': f{{{f/ \j I\EEE_\_

tacs 1RCH

trcH tres trck ™ "‘H'_lncs }' tren

st(lnput)x::':f{{{_/_/ 1\5}55

b— tan sl tan 1aa

&— tacp : e—— tace :q

| ‘ P
e won ¥ “TUUWNNNNY ||/ [N 77777
=EREEEE

trac toer [ tcac =  loFF

loer
p—ml ‘w

DATA OUT B----=- S

- h | i i
01 10 VO16 (Output) YO T euemaenameenn i --4X paTAOUT ,}'-"-'-Z- pATAOUT Mt

tewz tewz

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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|
NEC E427525 0041734 587 EENECE uPD42S4170L, 424170L

FAST PAGE MODE EARLY WRITE CYCLE

. _ trice J t
AAS (Input) 3:‘_ N L '\
trc jo——— tR8H ———=f tre
teen

foar tRco toss —+f 162 fe— toss —] R o] e teas —
_— _ \
CAS tnpuy Y= \\\ J \ " 14

A A
trap
tesH
tasal ftown  [tase| | jou asc| | toss o A
AV r_. -_-I | IL_. b 4
AOmAQ(lnput)v’L_ ROW COL. ] COL. ] COoL.
tow few taw
[ tow,. ———

UWE (nput ¥~ \\\\\\“\a\ " / _\ " %/—-\; i ‘%// / / / / / / /
tow —-l towm _'[ bt — m:m

twes: fe—twon —»  twes twen twes twor
e \NNNNNNY[ ™ 3 - 1 .

o, -—ton—-i H—I& he— toH —f I-tge_ je— toH —o
VO1 10 016 (input) ¥¥*~ MDATA N j@} DATAIN :[@( DATAIN | ‘Z‘X’:‘I‘I’I’X‘I’I

Remark  OE = Don't care
In the fast page mods, 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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B bu2?525 0041735 413 EENECE

NEC uPDA42S4170L, 424170L
FAST PAGE MODE UPPER BYTE EARLY WRITE CYCLE
trRasp
m(lnput)\\;:: N - 'L I\
tone treo tc::c —f (e (e fors — o1 e e
CAS (Input ¥~ _/ " \\ q N ¥ N ,/
AQ to A9 (Input) ¥+~ E} ROW coL co. | coL.
tom | tew -'——tev:LM——
twes e—twcn —=  twos [ twes twon
R twp twe iwe
owe e \\\ANNNY X } \ _{/////[Z
tmes ‘L' i tmon b
tuch -|—- tuos tmeH +- tacs st
TWE (Input) V¥ {{{f{; V v ‘\5555
L—lm ..tEL L—tm —a 'JE- L—tw —]

108 to ¥O16 (Input)xr"

DATA IN

Remark

tos

E, 1101 1o YO8 = Don't care

KXXXOXXXX

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

- Vi traee 1RHCP :I
RAS (Inputh N
tee l—— thon —=| fo— tre
twr-’ taco tcas ——-1 o teP je—— tcas — tor ol le— teas —-‘ -—tcrn——l
— Vi
CAS (Inputyy+"~ / \\ P N ,1 \ / / \
traD
tosn
oo s, [0l tom ,‘_L'sl fou o ™
AOto A9 (Input):ll':: 3} ROW coL. coL coL.
{mAn
Ince 1wcH --1- -I—- tmcs !W‘h—l& for- tucs tmon
TWE (inputhve'™ {{{{f; V KSSSS
tow. tom. trw
fet—— fow ——=f
twes Je—twen —o twos twen twes IWOH%
twe twr t
ey Vm—
e ez~ \\\NAN\Y /Y /11111
(Inpu - \ ] ' L '
fe—ton — M2 b 1o —

O1 to VOB (Input):ll'::

Remark

os

OE, V09 to /O16 =

DATA IN

Don't care

tos e tow
y\

In the fast page mode, read, write and read modify write cycles are available for each of the consacutive

CAS cycles within

the same RAS cycle.
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NEC- k427525 0041?36 35T EMENECE

HPD42S4170L, 424170L
FAST PAGE MODE LATE WRITE CYCLE
tRase
tosH trice j
RAS (lnput)x:: ]
trco tc::c—-ﬁ le—— tcas LI D t::n:‘. b teen
VIH 3 \
CAS (Inpu) ” \} N \ { ; ;
’t‘gﬂ twn  tasol | tom tasg| | toan irsg] T fome, ™
AD to A9 (Input) Y1~ | ROW coL. ’MCOL. coL.
towt I l tow l t"t""*_
tres la— tweH trcs | fe— twer { trcs| fe—twot o
r—— fa— twp 1—»! I-—— le— twe - tWP-m
Vm \ \
UWE (
e~ /[ / { //7 I s /
he— tRWL —»
fom. tom. - 1 ]

tres le— twer tacs | fo—twon - tacs | fe—twen
v ]-—— fo—twp —n r—- ) ta— twp r——‘ | e twP_nf
LWE (nput) = f f { f f f 7 \ j A \ /

ftoen toen 1oEH

vt~ 777777777

toen)

V01 to 11016 (Input)://::': ........................

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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NEC B Luy2?525 0041?37 29 ERMNECE

uPD42S4170L, 424170L
FAST PAGE MODE UPPER BYTE LATE WRITE CYCLE
trase
— - tesw trvce ' t
RAS (Input) y- N /
trc trsu re— trp
thco tons — el e tos —=f fe1E o] [ tons o tomn
— v - X X
CAS (input) e~ \\ P N /] N /_ ;
trap
tase| tass  [tascl tean tasc| | tean FE!:_ can tex
———-1 I-——
AQ to A9 (Input) V¥~ Eg ROW coL. coL. coL
L= y ! ¥ . 2
L tew towm. L '—'M”"l -I
. | ‘ . fe— tow. —
th—s- fwer po— twr — FES— o twon ja— twr — ey T e twe.
TRIE Vin—
WE (Input
u (np)VlL—£££ZZ£/ \‘ 4 \ \‘
- tMAH o
tuce tucn--r- orn-tucs tm-T Tp-tucs (ucu-'—~
LWE (Input) /" {{ { { { 7
[toen
OE (input) V"~ f i
1101 to /OB (Input) x::‘:
tos

ViH—
Q9 to ¥O16 (Input)\hL K

Remark In the fast page mode, read, write and read modity write cycles are available for each of the consecutive
CAS cycles within the same RAS cycle.
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M L427525 Doy
NEC 1738 122 MENECE

HPD42S4170L, 424170L
FAST PAGE MODE LOWER BYTE LATE WRITE CYCLE
trase
tesH t

RS oty N " A

trc je—— thRaH ——n{ te— trp

tco toas —»] fai r-——tcas e s le— tepn
~AG ViH— \ ) \ /—
CAS (Input), "~ \ ,[ N 1[ N /
trap
t‘ﬁﬂ tRAM tean tasc| | tean tean tRa

— R X X
AD 10 A9 (Input) ¥+~ ROW iO( coL. coL. coL. ><XXXXX

tucs
I-——- t T+t tucs t i— 1 tucs -l—otum

wewnls 777777 ViV \\§

tacs ta— twen tRcs | fe—twen trcs | retwon

wewen o= [/ [[] ‘ ;ZF N N/

S /7444414 @RIN/// SRIV/// B AN\

VO to 408 (Input) V' ~ I‘I‘I’I‘X‘I‘:

s RIS

Remark  In the fast page mods, 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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B Lu27525 004173 -
NEC 7 063 EENECE 1PDA42S4170L, 424170L

FAST PAGE MODE READ MODIFY WRITE CYCLE

tre
taase
FTS Vi~ 3{&
(Input) V- y 2
trrwe T v
fe——taco —-1 o P {con
CAS  Vm- \\ f / /
(lnput) Vi 7 K —
trao tRAL
a8 [ ftran tean bsc |1 toan tasc) | tom
r—— tasc| et pat—md
AOto A9  Vm- v L
QloAo  wu- X>¢ ROW coL. [ coL co. ]
tawo . tawn —= | JM tawo tow
tres, le— towo — QSE r‘lci he——towo ——m] fwe & tRCs # je— tewp — N trw
UWE V-
(Input) V-
fowm
LWE V-
(Input)  Vi—
OE Vin—
(input) V-
Vor-—
Vo-
101 to /O16
(Input/Output)
Vi—
V-

Remark In the tast page mode, read, write and read modity write cycles are available for each of the consecutive
CAS cycles within the same RAS cycle.
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B L427525 0041740 880 EMNECE

NEC uPD42S4170L, 424170L
FAST PAGE MODE UPPER BYTE READ MODIFY WRITE CYCLE
trase %
RAS ViH— )K [
{Input) V- 7
le—taco +—a towe o - e ter teen
CAS Vi~ 3 3
(Input)  Vi— \ 4 Sx 12 N / \
tran tRAL
Il_ﬂ tran tean tasc | [ toan tasc! | toan
tascl el
AOto A3 Vm- v -y
v mﬁow coL. [ coL. [ coL.
tawo —((E% tawo ——» lom, tawp towe
t le— towp —o [«l¥®! '.'ﬁ. b town —of (o™t thtocs ol b town —el 'l""tlm‘
_— WP
UWE Vin—
(input) V-
LWE ViH—
(Input) V-
OE ViH—
(!nput) V-
Vor-
Vo-
01 to 1O8
(Input/Output)
Vin—
Vi—
Von-
Vou-
Y09 to 1016
(Input/Output)
ViH—
Vi—
Remark  In the fast page mode, read, write and read modify write cycles are available for each of the consecutive
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CAS cycles within the same RAS cycle.
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NEC

M bLbuy2?525 004174l 717 EENECE

1PD42S4170L, 424170L

FAST PAGE MODE LOWER BYTE READ MODIFY WRITE CYCLE

RAS ViH-
(Input) Vi-
CAS ViH-
(Input) Vi—
AD to A9 Vin—
(input) Vi
UWE Vin—
(Input) Vi
LWE ViH—
(input) Vie-
OE V-
(Input) Vie—
Vou—
Vou-
1101 to /08
{Input/Output)
ViH-
V-
Von-
Vou-
Y09 to 11016
(Input/Output)
V-
ViL—
Remark

tre

tRASP
N 7
e thco 4= trAvc tce tep -l——tcmj
- '3
) N AN 7 N\
Lo tar0 t
tAsR tnmm tean tascl | teas tasc| | tean “
r—- bee-2{ tm e frt—ed
XX ROW COL. { coL. j(XXXX)( " coL.
K A K K. 7
L;Uim
tmcs tmcs tMAH
tucsr__.‘ tmeH ..t.. ..'_- tucH -—{}—._
tawo ——{( B2 | tawn ——] LS tawp ——f, Llow
tRcs le—towo — llwPl tE— he——towp —» twe # tRcs »| fe— towp — e tew
'4 \
77777 W \04
tRwo
taa toen toeH
m e
IO 2 LlH-z
ou tou
fa-t08 1 L—tos
DATA IN) 4 DATA IN @
Hi - Hi-Z

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

KXXXXXX

in the fast page mode, read, write and read modify write cycles are availabie for each of the consecutive

CAS cycles within the same RAS cycle
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CAS BEFORE RAS SELF REFRESH CYCLE (Only for 1PD42S4170L)

truss tres —s
OAG ViH— 4
RAS (Input) Ve " [ twr
tesn . thec
CAS (Input) ‘\;:_’: / £ \
1

Remark  Address, UWE, LWE, OE = Don't care  1O1 to /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 RAS only refresh
Refresh all refresh addresses during 16 ms before set into the CAS before RAS self refresh mode and after

reset.
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NEC B L42?7525 0041743 59T EENECE PD42S4170L, 424170L

RAS ONLY REFRESH CYCLE

tac

tass = tap ——
o Vi ™\ r >
RAS (Input) Vi— S‘ J{ }

tarc

tcae
GAS (input) Vr— f f 7

tasR R

Vor VAV, VAVAV,
AD10 A8 (Input) ™ ROW ‘A‘A AYAYA

(XK XX RKRXXXKRRXXXKKRR)

Remark UWE, LWE, OE = Don't care
1101 10 1/O16 = Hi-Z

CAS BEFORE RAS REFRESH CYCLE

tre
taas | tap ——m
BAG Vin— \ 4 X
RAS (Input) Vi— S‘ N
tcsn toun trec ‘t_cm'

s e Y= / Ui

Remark A0 to A9, UWE, LWE, OE = Don'tcare VO1 to VO16 = Hi-Z
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M Luy2?525 004 m
NEC. 5 1?44 yep NECE

uPD42S4170L, 424170L
CAS BEFORE RAS HIDDEN REFRESH CYCLE (READ)
_ (mpm)x:: g( trus ?, tre ‘\ tras tae I
tore '-—— treo tRsH -—J teHR teen
CAS (impun) Y- / AN / \
A to A9 (Input)z:':__ \ :V:_:[®:-. coL. :
- v f‘-tﬂ - "‘“““"I
we wenies /77711 ALAARARALARRRRRRRRANY
trcs — -—tnm*J
we wew\e~ /7711 ]] ALAAAALARARRRRRRRRANY
|+—toea —>
2% oz SUNRLARULULTARY 7777777777777
101 to 1016 (Oumut)z:*__----------------"-"'-"'."Z'Etc' ------- t';;'izxL DATA OUT }""““Hi'-"z """""""
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B LY27525 0041745 362 W
NEC NECE 1PD42S4170L, 424170L

CAS BEFORE RAS HIDDEN REFRESH CYCLE (WRITE)

trRe tac
tras |,_tre tras tre
—_ ViH— \
RAS (Input)v::_ N 4 \
tcar I-—— tRcD tRSH i A toHR ———{ p——— tCPN ———1
CAG V- 3
CAS (Input) ¥+ A \\ /
tasa [, trao —
tasc

tRAH le—s]
A0 to A9 (Input)v'”—mr Row-kzy
Vie- 1 X

ETENANNN 7717 77777777777777

twes tweH

T SNARAAAN 7777 TITTTTT7777777

XXXOOXXXX)

Remark OE = Don't care

ViH—
/01 to KO16 (input) Vie

[ oamam_ KOOCOOKXXXXXXXXXXXXXXXX
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B Ly2?525
NEC 0044746 2T9 EENECE 1PDA42S4170L, 424170L

CAS BEFORE RAS HIDDEN REFRESH CYCLE (UPPER BYTE WRITE)

trc trc
tras ;—\l—\ tras 4%
RAS (Input):,’r: S St i/ \
toml-—- e tAcD —wle—tren —» tewm torn ~
CAS (Input) x:: /1 \‘ f k
LI | Y
l% l:fc’ toan
rowss o =X rom KXY corKXXKXXKXXXXKXXXXRX
twes twen
twe
e anpaol” \NNNNNANY (111
tucs l'—" -——lucn: s
M(Input)z::ff{{{ffﬂ \5!5}}5
tos le— toH

DATAN ] XXOOOCXXXXXXX

QUUXXXXXXXX

crvon e KRRXKRKEN
Vie—

Remark  OE, VO1 to /08 = Don't care

CAS BEFORE RAS HIDDEN REFRESH CYCLE (LOWER BYTE WRITE)

tre tre
tars F:_’q'“’ tass e ]
RAS (Input)z:': N \ Z‘ !\
tear '-—— tACD ———mle——tRSH ——f tom tem 1
CAS (Input) x:_‘: A \\‘ A K
WAL T | RPN
=
rowis ot TRY rom KRN e KXRXRXRXXXKXXKXHRX
tucs I"_‘ -—-—-lum: e
M(Inpuox::{{{!!ff; \555!55
twes twes
twe
e oo NN Y (/[
108 fe—d le— toH.

VAV AV AV AV AV AV AV AV AV AV AV AVAVAVAVAVAVAVAVAVAV LY.
DATAN "A‘A‘A AVAVAVA A’A‘A’A’A‘A‘A A A’A‘A’A A‘A‘A’A

crecn e XRXXXKON

Remark  OE, L'O9 to VO16 = Don't care
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B Luy27525 0041747 13
NEC 5 EENECE

uPDA42S4170L, 424170L

PACKAGE INFORMATION

44 PIN PLASTIC TSOP (400mil)

44 23
HHAAAAAHAAE | HHHHHRAEEH

\J/
+

?HHUHUHUUH l:ll:lI:i[:ll:ll:ll:l!:ll:l;:l2

© ?_meTrrrmnﬂrrn—‘—m'rmrm'n'rrrr?j‘ o
-+ '

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

N S
w

30::3'

|
[ -t
E: A
-
B L
$44G5-80-7JF
ITEM MILLIMETERS INCHES
A 18.81 MAX. 0.741 MAX.
B8 1.0 MAX. 0.040 MAX.
c 0.8 (T.P.) 0.031 (T.P.)
o} 0.30%°"° 0.012°3338
E 0.05=° %8 0.002%0 002
F 1.1 MAX. 0.044 MAX.
G 0.97 0.038
H 11.76%°2 0.463%° %08
I 10.16°" 0.400%0 %04
J 0.8%02 0.03173888
K 0.1252882 0.005-8 832
L 0.5%°" 0.0207°8 882
M 0.13 0.005
N 0.10 0.004

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

79




NE B Lu27?525 0041748 D71 EENECE

(I uPD42S4170L, 424170L

44 PIN PLASTIC TSOP (400mil)

44 23
HERHHAHAHHY | HHHHHHHBRHH

detail of lead end

\[J
+
E
3

=]a]=]=]=]s]=]=]=]< BNl )s]=]s]=]s]=]=]a] =)
1 22

D [&] M &)
o

o T (T . he—u
r | l J
‘ H
S44G5-80-7KF

NOTE ITEM MILLIMETERS INCHES
Each lead centerline s located within 0.13 mm
(0.005 inch) of its true position (T.P.) at maxi- A 18 81 MAX. 0741 MaX
mum matenal condition. B 1 0 MAX. 0 040 MAX

C 08 (T.P.) Q031 (TP

D 0.30°'°'" 0.01278888

E O 05:0 [s13 o 002&0 002

F 11 MAX 0.044 MAX

G Q97 0.038

H 11.76*°2 0 463*° %08

[ 10.16*°" 0.400*° %04

J 08=°2 0.03178883

K 01257848 0.0058 832

L 0.5=°" 0.020-8 882

M 013 0.005

N 010 0.004
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M Ly27525 0041749 TOS8 EENECE
NEC uPD42S4170L, 424170L

40PIN PLASTIC SOJ {400 mil)

B

40 21
jafmininininislisisicsinisisininlinlinlinla]

O e
1 20

|
JI 1 ]L%D
H(\,z EQ T

P
M
P40OLE-400A-1

NOTE - ITEM MILLIMETERS INCHES
Each lead centerhne Is located within 0.12 mm —=5 08
{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%°2 0 44Q 0008

E 108:01s 004328383

F 07 0 028

G 35z02 0138*0008

H 2.4%02 0.09428 382

| 08 MIN. 0.031 MIN

J 26 0102

K 1.22(T.P.) 0.050(T P.)

M 0.40%010 : 0.016:383%

N 0.12 0 005

P 9.4t020 0.370%0008

Q 0.15 0.006

T R 0.85 R 0.033

U 0.202848 0.008:8882

8l
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B L4Y27525 0041750 72T EENECE

NEC

1PD42S4170L, 424170L

40 PIN PLASTIC ZIP(475mil)

NOTE

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

82
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P40V-100-475A

ITEM MILLIMETERS INCHES
A 51.23 MAX. 2 017 MAX.
F 0 50010 0.02078 888
G 0.25 0.010
H 2.54 (T.P) 0.100 (TP)
1 1.27 (T.P) 0050 (T.P)
J 0.85 MAX. 0.034 MAX
K 0.9 MIN. 0.035 MIN.
) 10.5 MAX 0.414 MAX.
N 2.8%°2 0.110-33%8
Q 12.07 MAX. 0.476 MAX.
v 0.2578 88 00108883
w 2.54 (TP) 0.100 (T.P)
Y 3.25%°2 0.128=0 908
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L427525 00ul+?51 bbbt EENECE
NEUC™ 1 /PD42S4170L, 424170L

RECOMMENDED SOLDERING CONDITIONS
Please consult with our sales offices when soldering uPD42S4170L, 424170L.

TYPE OF SURFACE MOUNT DEVICE
1PD42S4170LG5, 424170LG5 (44-pin Plastic TSOP)
nPD42S4170LLE, 424170LLE (40-pin Plastic SOJ)

TYPE OF THROUGH HOLE MOUNT DEVICE
uPDA2S4170LV, 424170LV (40-pin Plastic ZIP)
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