NEC MOS INTEGRATED CIRCUIT
1PD424100, 424100-1

4 M-BIT DYNAMIC RAM
4 M-WORD BY 1-BIT, FAST PAGE MODE

Description

The £PD424100, 424100-L are 4 194 304 words by 1 bit dynamic CMOS RAMs. The fast page mode capability
realize high speed access and low power consumption.

These are packed in 26-pin plastic TSOP(II), 26-pin plastic SOJ and 20-pin plastic ZIP.

Features
® 4 194 304 words by 1 bit organization * Single +5.0 V110 % power supply
® Fast access and cycle time
Power consumption Access time | RMW cycle time |Fast page mode
Part number I X 1 [Standby(MAX.) Refresh cycle (MAX.) (MIN.) cycle time (MIN.)
uPD424100-60 660 mwW 5.5mW 60 ns 120 ns 40 ns
PD424100-70 550 mW )
a 0 m (CMOS level |1 024 cycles/ 16ms 700s 140 ns 46 ns
uPD424100-80 435 mW input) 80 ns 160 ns 50 ns
input
uPD424100-10 440 mW P 100 ns 190 ns 60 ns
uPD424100-60L 660 mW 11 mwW 60 ns 120 ns 40 ns
PD424100-70L 0 mwW ) 70 45
L 550 m (CMOS level [1 024 cycles/ 128ms e 140 ns =
#PD424100-80L 495 mW input) 80 ns 160 ns 50 ns
inpu
uPD424100-10L 440 mW P 100 ns 190 ns 60 ns

« CAS before RAS refresh, RAS only refresh, Hidden refresh
* Multiplexed address inputs ==+~ Row address : A0 to A10, Column address : A0 to A10

The Information in this document is subject to change without notice.
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NEC 1PD424100, 424100-L

Ordering Information

Part number Ac(cl\jls:):i;“e Package Refresh cycle Quality grade
1PD424100GS-60 60 ns
uPD424100GS-70 70 ns 26-pin Plastic TSOP (1T}
uPD424100GS-80 80 ns (300 mil)
#PD424100GS-10 100 ns
uPD424100LA-60 60 ns
uPD424100LA-70 70 ns 26-pin Plastic SOJ
4PD424100LA-80 80 ns (300 mil) T 024 oycles/ 16 ms
#PD424100LA-10 100 ns
#PD424100V-60 60 ns
uPD424100V-70 70 ns 20-pin Plastic ZIP
#PD424100V-80 80 ns (400 mil}
uPD424100V-10 100 ns
4PD424100GS-60L 60 ns 7 Standard
uPD424100GS-70L 70 ns 26-pin Plastic TSOP (II)
uPD424100GS-80L B0 ns (300 mil)
uPD424100GS-10L 100 ns
nPD424100LA-60L 60 ns
p#PD424100LA-70L 70 ns 26-pin Plastic SOJ

1024 cycles/ 128 ms

#PD424100LA-80L 80 ns (300 mil)
uPD424100LA-10L 100 ns
1PD424100V-60L 60 ns
#PD424100V-70L 70 ns 20-pin Plastic ZIP
#PD424100V-80L 80 ns (400 mil)
1PD424100V-10L 100 ns

Please refer to “Quality grade on NEC Semiconductor Devices” (Document number 1EI-1209) published by
NEC Corporation to know the specification of quality grade on the devices and its recommended applications.
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NEC

uPD424100, 424100-L

Pin Configurations (Marking Side)

26-pin Plastic TSOP(II) (300 mil)

\_/
Dino—= 1 26 —o0 GND
WEO—+ 2 25+—=0 Dour
RASo—= 3 %E 24|—o CAS
NCo—] 4 Fe 23|—o° NC
At0o0—] 5 prip 220 A9
(-8 -4
oo
o0
X
XX
X X
AQo—=f 9 r 18f—0 A8
Al o—={10 17 f—o0 A7
A2 o—= 11 160 AB
A3 0—+ 12 15p—0 A5
Vec 0—1 13 14 Ad
A0 to A10 : Address Inputs
DN : Data Input
Dour : Data Output
RAS : Row Address Strobe
CAS : Column Address Strobe
WE : Write Enable
Vce : Power Supply
GND : Ground
NC : No Connection
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NEC uPD424100, 424100-L

26-pin Plastic SOJ (300 mil) 20-pin Plastic ZIP (400 mil)
o— 1 \
Dno—e1 O 26 —o GND £
CAS0—= 2
WE o—2 25 —o Dour b 3
RAS 0—{3 24 b0 CAS our O
=" GND 0—1 4
NC o— 4 vv 23 —o NC
oo Dno—=5
A10 0—+5 b 22 —0 A9 —
% WE o— 6
33 RAS o—=1 7
ee A100— 8 EE
A0 o—+9 )l<>‘< 18 [0 A8 NC 9 39
X X NC o—{ 10 priprd
Al o—= 10 - 17 p—o0 A7 pgp=y
AQ o—=f 11 - %-
A2 o—f 11 16 —o A6 <<
A3 o—] 12 16 —o A5 Al 12 XX
A2 0—= 13 X X
Vec o— 13 14 —0 A4 -
A3 o—= 14
Vec o— 15
A4 o—» 16
A5 o—nl 17
AB o— 18
A7 o—={ 19
A8 0—= 20

A0 to A10 : Address Inputs

Din : Data Input
Dour : Data Output
RAS : Row Address Strobe
CAS : Column Address Strobe
WE : Write Enable
Vce : Power Supply
GND : Ground
NC : No Connection
388
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uPD424100, 424100-L

NEC

Block Diagram
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NEC

uPD424100, 424100-L

Input/Output Pin Functions

The uPD424100, 424100-L have input pins RAS, CAS, WE, A0 to A10, Div and output pin Dour.

. 1 .
Pin name SS;Zt Function
RAS Input RAS activates the sense amplifier by latching a row address and selecting a
(Row address corresponding word line.
strobe) It refreshes memory cell array of one line selected by the row address.
It also selects the following function.
* CAS before RAS refresh
CAS CAS activates data input/output circuit by latching column address and
{Column address selecting a digit line connected with the sense amplifier.
strobe)

A0 to A10 Address bus.

(Address input) Input total 22-bit of address signal, upper 11-bit and lower 11-bit in sequence (address
multiplex method).
Therefore, one word is selected from 4 194 304-word by 1-bit memory cell array.
In actual operation, latch row address by specifying row address and activating RAS.
Then, switch the address bus to column address and activate CAS.
Each address is taken into the device when RAS and CAS are activated.
Therefore, the address input setup time (tasr, tasc) and hold time (traw, tcam)
are specified for the activation of RAS and CAS.

WE Write control signal.

{(Write enable) Write operation is executed by activating RAS, CAS and WE.

Din Data bus.

(Data input) DiN is used to input data.

Dour Output | Data bus.

(Data output) Dourt is used to output data.

390
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NEC uPD424100, 424100-L

Electrical Specifications
e All voltages are referenced to GND.

o After power up, wait more than 100 s and then, execute eight CAS before RAS or RAS oniy refresh
cycles as dummy cycles to initialize internal circuit.

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on Any Pin Relative to GND Vr -1.0t0+7.0 Y
Supply Voltage Vce -1.0to +7.0 \
Qutput Current lo 50 mA
Power Dissipation Po 1 w
Operating Temperature Topt Oto +70 °C
Storage Temperature Tstg -55to +125 °C

Caution 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 speciication. Exposure to Absolute Maximum Rating
conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply Voltage Vce 4.5 5.0 5.5 v
High Level Input Voltage ViH 2.4 Vee +1.0 v
Low Level Input Voltage Vi -1.0 +0.8 v
Ambient Temperature Ta 0 70 °C

Capacitance {Ta=25"C, f=1MHz)

Paramster Symbol Condition MIN. TYP. MAX. Unit
Input Capacitance Cit Address, DIN 5 pF
Ciz RAS, CAS, WE 7 pF
Data Output Capacitance Co Dour 7 pF
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NEC

1PD424100, 424100-L

DC Characteristics (Recommended operating conditions unless otherwise noted)

Parameter Symbol Test Condition MIN.} TYP.| MAX.| Unit | Notes
Operating current lccr | RAS, CAS Cycling tRAC = 60 Ns 120 [mA [1,2,3
tRC = tRC (MIN.) tRAC = 70 ns 100
lo = 0mA tRAC = 80 ns 90
tRAC = 100 ns 80
Standby | uPD424100 lcc2 | RAS, CAS = ViHiMing , 1o = 0 mA 2 [mA
current RAS, CAS & Vcc-0.2V, lo = 0 mA 1
1PD424100-L RAS, CAS 2 ViHMiN) , 0 = 0 mA 2
RAS, CAS & Vcc-0.2V, 1o = 0 mA 0.2
RAS only refresh current lcca RAS Cycling, CAS & Vin v trRAC = 60 ns 120 [ mA [1,2,3,4
trC = tRC(MIN), 10 = 0 mA trRAC = 70 ns 100
tRAC = 80 ns 90
tRAC = 100 ns 80
Operating current leca RAS = Vi MAX,), CAS Cycling trRAC = 60 ns 90 |mA [1,2,5
(Fast page mode) tPC = tec (M), [0 = 0 mA tRAC = 70 ns 80
trac = 80 ns 70
trRAC = 100 ns 60
CAS before RAS lces | RAS Cycling tRAC = 60 ns 120 |mA | 1,2
refrash current tRC = tRC (MIN) tRaCc =70 ns 100
lo=0mA trRac = 80 ns 90
trRAC = 100 ns 80
CAS before RAS lccs | CAS before RAS refresh : tras S 300 | wA [1,2
long refresh current o 1024 Cycles / 128 ms 200 ns
(1024 Cycles /128 ms, RAS, CAS :
only for the 4PD424100-L) Vee-0.2V S VIH S ViH(MAX)
ovsViL=so02Vv
Standby: _ tRas S 500
RAS, CAS & Vcc-02V 1us
Address : ViH or ViL
WE : Vi
lo=0mA
Input leakage current hw Vi=0to 55V -10 +10 | uA
All other pins not under test =0 V
Qutput leakage current low |Vo=0to55V -10 +10 | pA
Output is disabled (Hi-2)
High level output voltage VoH |lo=-5.0mA 2.4 \Y
Low level output voltage Vou lo=+4.2mA 04 | V

Notes 1. lccy, lces, Iec, Ices and Iccs depend on cycle rates (trc and tec).

2. Specified values are obtained with outputs unloaded.

3. lcct and lccs are measured assuming that address can be changed once or less during RAS =<
Vitmax) and CAS 2 VinMing.

4. |cc3is measured assuming that all column address inputs are held at either high or low.

5. lccs is measured assuming that all column address inputs are switched only once during each fast

page cycle.
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NEC uPD424100, 424100-L

AC Characteristics (Recommended Operating Conditions unless otherwise noted)
AC Characteristics Test Conditions

(1) Input timing specification {2) Qutput timing specification

ViH Ny =24V ---momeremenees Vor n) =2.4V

Vit (max) = 0.8V -ooooooo---- ; Vou iMax = 0.4V

——-— —
tr=5ns tr=56ns

(3) Loading conditions are 100 pF + 2 TTLs.

Common to Read, Write, Read Modify Write Cycle

tRAC = 60 ns | tRAC =70 ns | tRAC =80 ns [tRAC = 100 ns
Paramater Symbol e Twax.| MIN. | MaX. | MIN. | Max. | min. [max. | o |
Read / Write Cycle Time trc 120 - 140 - 160 - 190 - ns
RAS Precharge Time trp 50 - 60 - 70 - 80 - | ns
CAS Precharge Time teen | 10 - 10 - 10 - 10 - ns
RAS Pulse Width trAS 60 |10000] 70 [10000| 80 [10000( 100 (10000 ns
CAS Pulse Width tcas 15 [10000| 20 {10000{ 20 ([10000| 25 {10000 ns
RAS Hold Time tRsk | 20 | - 20 - 20 - 25 | - [ns
CAS Hold Time tesh | 60 [ - 70 | - g0 | - | 1w00| - |ns
RAS to CAS Delay Time treo | 20 | 40 | 20 | 50 | 25 | 60 | 25 | 75 | ns | 1
RAS to Column Address Delay Time trAD 15 30 15 35 17 40 17 50 ns 1
CAS to RAS Pracharge Time tcre | 10 - 10 - 10 - 10 - |Ins | 2
Row Address Setup Time tasr 0 - 0 - 0 - Q0 - ns
Row Address Hold Time trRAH 10 - 10 - 12 - 12 - ns
Column Address Setup Time tasc 0 - <] - 0 - 0 - ns
Column Address Hold Time tcAH 15 - 15 - 15 - 20 - ns
CAS to Data Setup Time tewz 0 - 0 - 0 - 0 - ns
Transition Time (Rise and Fall) tT 3 50 3 50 3 50 3 50 ns
uPD424100 - 16 - 16 - 16 - 16 ms
Refresh Time tREF
4PD424100-L - 128 - 128 - 128 - 128 ms
Notes 1. For read cycles, access time is defined as follows:
Input Conditions Access Time Access Time from RAS

tRAD = tRAD IMAX.) and tRCD 3= tRCD (MAX.) tRAC (MAX) tRAC (MAX )

tRAD > tRAD IMAX.) and tRCD = tRCD IMAX) tAA (MAX.) tRAD + tAA (MAX)

tRCO > tACD (MAX.} TCAC (MAX.) tRCD + TCAC (MAX)

trapimax ) and tacowmax) are specified as reference points only ; they are not restrictive operating
parameters. They are used to determine which access time(trac, taa or tcac) is to be used for finding
out when output data will be available. Therefore, the input conditions trap = trapmax.) and taco =
trepiMax ) Will not cause any operation problems.

2. tcreiminy requirement is applied to RAS, CAS cycles preceded by any cycle.
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NEC uPD424100, 424100-L

Read Cycle
tRAC = 60 ns | tRAC =70 ns | tRac = 80 ns | tRAC = 100 ns
Paramter SYMBOITUIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. [Max. | U1t Notes
Access Time from RAS tRAC - 60 - 70 - 80 - [ 100 | ns | 1
Access Time from CAS tcac | - 15 - 20 - 20 - | 25 |{ns | 1
Access Time from Column Address tas - 30 - 35 - 40 - 50 ns 1
Column Address Lead Time Referenced to RAS | tRAL 30 - 35 - 40 - 50 - ns
Read Command Setup Time trcs 1] - 0 - 0 - 0 - ns
Read Command Hold Time Referenced to RAS | trrH 10 - 10 - 10 - 10 - ns 2
Read Command Hold Time Referenced to CAS | trcH ] - 0 - 0 - 0 - ns 2
Output Buffer Turn-off Delay Time from CAS toFF 0 15 0 15 0 20 o 25 ns 3

Notes 1. For read cycles, access time is defined as follows:

Input Conditions Access Time Access Time from RAS
tRAD 5= tRAD (MAX) and tRCD 3 tRCD (MAX) TRAC (MAX ) tRAC (MAX.)
tRAD > tRAD (MaX) and tRCD = tRCD IMAX) tAA (MAX) tRAD + tAA (MAX.}
tRCD > tRCD (MAX.) tCAC (MAX) tRCD + TCAC (MAX.}

traoiMaxs and treomax) are specified as reference points only ; they are not restrictive operating
parameters. They are used to determine which access time(trac, taa or tcac) is to be used for finding
out when output data will be available. Therefore, the input conditions trap = trabmaxy and trco =
tacommax) will not cause any operation problems.

2. Either trcHming Of trrHMIN should be met in read cycles.

3. torrmmax) defines the time when the output achieves the condition of Hi - Z and is not referenced to
VoH or Vou.
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NEC uPD424100, 424100-L

Write Cycle

tRAC = 60 ns | trRac = 70 ns | trac = 80 ns | tRac = 100 ns
Parameter Symbol MIN. [ MAX.| MIN. | MAX.| MIN. | MAX. | MIN. [ MAX, Unit | Notes
WE Hold Time Referenced to CAS twen | 15 | - 15| - 15 - 20 - [ns{ 1
WE Pulse Width twe | 15 | - 1% | - 15 - 20| - |ns| 1
WE Lead Time Referenced to RAS tRWL 20 - 20 - 20 - 25 - ns
WE Lead Time Referenced to CAS tewe | 15 | - 15 - 15 - 20 | - |ns
WE Setup Time twes | O - 0 - ) - 0 - | ns| 2
Data-in Setup Time tos 0 - o - 0 - 0 - ns 3
Data-in Hold Time toH 15 - 15 - 15 - 20 - ns 3

Notes 1. tweiming is applied to late write cycles or read modify write cycles. In early write cycles, twcrMIN,g
should be met,
2. If twes 2 twesimiNg, the cycle is an early write cycle and the data out will remain Hi - Z through the
entire cycle.
3. tosimin)y and tonming are referenced to the CAS falling edge in early write cycles. In late write cycles
and read modify write cycles, they are referenced to the WE falling edge.

Read Modify Write Cycle

trac = 60 ns | trac =70 ns | tRAC = 80 ns {tRAC = 100 ns

Parameter Symbol MIN. | MAX.| MIN. | MAX. | MIN. | MAX. [ MIN. | MAX, Unit| Note
Read Modify Write Cycle Time trRwc | 145 - 165 - 185 - 220 - ns
RAS to WE Delay Time tewn | 60 | - 70 | - 80 | - 100 - |ns| 1
CAS to WE Delay Time towo | 20 | - 20 - 20 - 25| - {ns | 1
Column Address to WE Delay Time tawo 30 - 35 - 40 - 50 - ns 1

Note 1. If twes 2 twesiving, the cycle is an early write cycle and the data out will remain Hi - Z through the
entire cycle. If tawp = trwoMIN), tcwo = tcwnimiN g, tawp = tawoiming, and tcpwp 2 tcpwoming, the cycle is a
read modify write cycle and the data out will contain data read from the selected cell. If neither of
the above conditions is met, the state of the data out is indeterminate.
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NEC uPD424100, 424100-L

Fast Page Mode

trac = 60 ns | tRac = 70 ns | tRac = 80 ns |tRac = 100 ns
Parameter Symbol MIN. | MAX. [ MIN. | MAX.{ MIN. | MAX. | MIN. | MAX. Unit| Note
Fast Page Mode Cycle Time tec 40 - 45 - 50 - 60 - ns
Access Time from CAS Precharge tace - 35 - 40 - 45 - 55 ns
RAS Pulse Width trRasp | 60 (1250000 70 (125000, 80 [125000| 100 [125000| ns
CAS Precharge Tims tep 0 | - 10 - 10 - 10| - |ns
RAS Hold Time from CAS Precharge tRHCP | 35 - 40 - 45 - 55 - ns
Read Modify Write Cycle Time trrwc; 65 - 70 - 75 - 90 - ns
CAS Precharge to WE Delay Time tcewp| 55 - 60 - 70 - 85 - ns 1

Note 1. If twes = twesiming, the cycle is an early write cycle and the data out will remain Hi - Z through the
entire cycle. If thwp = tRwDMIN ), tewD = tCWDIMIN ), tawD = tawomin s, and tcpwp = tcpwoiming, the cycle is a
read modify write cycle and the data out will contain data read from the selected cell. If neither of
the above conditions is met, the state of the data out is indeterminate.

Refresh Cycle

trac = 60 ns | tRAC = 70 ns | tRAC = 80 ns | tRAC = 100 ns
Parameter Symbol MIN. | MAX. [ MIN. | MAX. ! MIN. | MAX. | MIN. | MAX. Unit | Note
CAS Setup Time tesr | 10 - 10 - 10 - 10 - | ns
CAS Hold Time (CAS befora RAS Refresh) { tcHr 15 - 15 - 15 - 20 - ns
RAS Precharge CAS Hold Time treC 10 - 10 - 10 - 10 - ns
WE Setup Time twsh [ 10 | - 0 | - 0 | - 10| - |[ns
'WE Hold Time twir | 15 | - 15 - 15 - 20 - | ns
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NEC uPD424100, 424100-L

Read Cycle
trc
ras trp
Sae V- \ 4
RAS N /
tosk
{CRP trco RsH fcen
foas
A7s VmH- \ 4
CAS Vie— _j \\( £ / \
ran trat J
task | | tran is_g toan
Address VM- Row | [ col
Vie— 2 k :
treH
Inlis’ 1RaH

e V- y
we v 1111111/ AN

l_ trac

' taa tore

foac '
toiz |
_ - Hi-Z
Dour 30" --------------------- l-.h.-.z. ...................................... m Data out AL S
oL—
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NEC uPD424100, 424100-L

Early Write Cycle

trc

tras e trp
S N 7y A\
fesu
r@_ trco trsu teru
A

GAS - 7 A = [/ N

tasr| | tran tasc tcan
le—a!

Address 3::'__ m‘ﬁow lwi Col. )‘x‘x.x’x‘x’x’x’x‘x‘x’x’x’x’x’X’I’I‘I‘

twes twen

NN\ (/T

on Y- XXXXXXXXX@F o JOOOOOCOOOOCOYXK
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NEC

uPD424100, 424100-L

Late Write Cycle

RAS

CAS

Address

ViH-—
Vie—

Vin-
Vi

ViH-
Vi

— Vm-

Vie—

RV

tac
tras L trp
!
¥
\ N
tosu
cRp trco trsH - teen
- ™ ! 1
—/ X Y/ A
trap
sl | tran kgc- can

XKD = KX

Col.

Iwp

77T

XXXXXXXKXKXXXXN
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NEC uPD424100, 424100-L

Read Modify Write Cycle

trwe
tras [« e
W — .
tosn
tcRp taco i e
. fcas
CAS i~ / A Y/ \_
trap
L‘iﬂ tRAH 2:32 foan
Address e~ i KXk ]
ress XXX Row 1@‘ Col 4
tawp tr'L-]
tawd trwL
iRCS! icwo twp |
s LI L
k taa
tcac

tos tou

— 4
e e e KKK
L K
oz torr
Vor- Hi-Z 4 } Hi-Z
Dout \j, _w=mmmmememssssmssssastaacnanen. :@( Dataout ~  PJeeeeeemenes
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NEC uPD424100, 424100-L

Fast Page Mode Read Cycle

trasP e
— V- \ trHCP
RAS "~ N % k
fosH tec tRsH
{cRP treo foas tcp teas tcp tcas o
GRS V.- i . g\ /
Vi \ X X 7 . /
traD traL J
>
tash| | traH m toan tasc! | tcan 1.4;:2 tean
Address
,tncn
trcs tAcH Thcs troy Tt q:nan
— V- '4
WE Vie- y&j ,\f \ 5 5 ! 5
trac tace tace
' Baa aa T i
toac torr | foac tore fcac

ez ez L
Vou- H-Z 4 Hij - 4 X Hi- 4 \ Hi-Z
Dot vor- % xk Data out _-:%]k Data out ’}:%t Data out ) ...........

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 uPD424100, 424100-L

Fast Page Mode Early Write Cycle

tRasP trp
VM- Y tRHCP
RAS y,_ N ) K
tesH trc tRSH
tcre trco fcas tcp cas || fer tcas teen
Vi 3 F 4 \
— H—
CAS - __/ \\( ; N s; z/
trao K traL
-
tasn| | tran tasc tcan tasc! | tcan tasc| | tcan
r—- ﬁ—.1 et
Vin— Y b b ! X
Address Row Col. Col. Col.
- A .
twesy tweH twes| | twen twes tweH
— Vin—
we v UMM YN~ N 111171
? ? ?
tos ton tos o tos ton
L pe—n

— 4 y \
Vie— 4 3 4

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

uPD424100, 424100-L

Fast Page Mode Late Write Cycle

trasP tre
tRHce
—_— Vin- Y
RAS Vi~ 4
tasn
{cre| tce tcas tern
—  Vmk- 4 Y /
CAS . _ j St
tRAL
Vin— 4
Address Vie XXX Row Col.
tow
trwt
tres twe.
—  Vm-
WE ,_
tos| | ton
— 4 Y
i X b, K y, ]
Remark 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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NEC

1PD424100, 424100-L

Fast Page Mode Read Modify Write Cycle

RAS

CAS

Address

Dour

Vin—
Vie—

trasp trp
S
K { :
trRWG
terp trco tcas ter tcas tcp tcas tcen
I\ /N R 7N
K. 7
trao tRaL
tasA | |tRan tasc tcan tasc] toan tasc) | tcan
ey le—si s s
| b
Row 0 Col. &x Col. ] Col. &
ta ta
trawp tow R tepwp W % terwo towy
N tawo tawo i tawp tRwe
‘I.:‘" fowo tRCs tewp ltwe] | [trcs, tewp B
\‘ )\ )\ " 7 7‘ 7
- R A
trac '
o taa taa taa
tac) « tcac toac|
fe—t torz i et t0LZ S foiz torr
Hi-Z ' Hi-2
------------------------ Data out eeeee Data out mee- A Data out sesers
tos| tnuv tos| {ton ) tos| | tox )

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

404

within the same RAS cycle.
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NEC uPD424100, 424100-L

CAS Before RAS Refresh Cycle

Ve ™ v y
RAS - N 7

i =

fcsh fcHr trPc fcsh cHR trrc

M N\

4 NSO

s s
we Vo [/ ALUUALALLARARARRRRRRRRARARRRAANY

Remark Address, Din: Don'tcare DouT:Hi-Z

RAS Only Refresh Cycle

tras tap tars i
— Ve T y—"—‘) Y X
RAS Vie- \ 7 S( 4 \
beo, o
{che fopn
it -ty
—— V- 3 4
CAS v, \ /
tasr tRan tasm tran

_ e
- Y, K A

Remark WE, DiN: Don't care DouT: Hi-Z
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NEC #PD424100, 424100-L

Hidden Refresh Cycle (Read)

tre trc
thas trp tras .
Sae ViH-
RAS V- S 7 \( L.
terp trco thsH feHRr teen =i
~ac ViH- X Y
CAS - i A\ A N
trao AL
tasA tran tasc tcaH
Vi~ 4 3
tres twiR
e V- 4 3
w v [/ AUAALRRRARANRANY
trac
o taa foFF
fcac
oz
- Hi - 4 -
Dour ::_ .z %w Data out } -z
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NEC uPD424100, 424100-L

Hidden Refresh Cycle {Write)

tre tre
taas tep tap
Oae VM- \ ue—
RAS " \ ;} ’\t I{'E i\
tcre tAco tRsh fown oL teen .
L 1
— Vh- 3
& f Y B, -
trap
sk | | tran tasc tcan

S

Address

v YOORK_ o J0F_ = IXXCKXCXXRRKRXEIN)

SN\ 777777 17T7777T77777

Vin-
Dy

KRXXXRAemer XX XRRRRXXXKRXXXRKKXXOKK

XXXX
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NEC uPD424100, 424100-L

Test Mode Set Cycle (WE, CAS Before RAS Refresh Cycle)

tre
tras tap

—— V- Y L 3
RAS v, \ 7 —

tosa | | ton tarc tcap
= V- b P4
CAS V- _\[— ]l \__/

twsa

W T\ hi///////////////////////////////////

Remark Address, DIN:Don'tcare Dout:Hi-Z

Test Mode
By using the test mode, the test time can be reduced. The reason for this is that, the memory emulates the

X 8-bit structure during test mode.

{1) Setting the mode
Executing the test mode cycle (WE, CAS before RAS refresh cycle) sets the test mode.

{2) Write/read operation
When either a "0" or a "1" is written to the input pin in test mode, this data is written to 8 bits of memory cell.

Next, when the data is read from the output pin at the same address, the cell can be checked.

Output="1": Normal write (all memory cells)
Output="0": Abnormal write

(3) Refresh
Refresh in the test mode must be performed with the RAS / CAS cycle or with the WE, CAS before RAS

refresh cycle. The WE, CAS before RAS refresh cycle use the same counter as the CAS before RAS

refresh's internal counter.

(4) Mode Cancellation
The test mode is cancelled by executing one cycle of RAS only refresh cycle or CAS before RAS refresh cycle.
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uPD424100, 424100-L

Package Drawings
26 PIN PLASTIC TSOP(I) {300 mil)

26

BB 888 | HHHHH

detail of lead end

U
+

NOTE

*
u ey
H
1 A 13
, H
[
1 i L = J
y . ! o N
ol & al A ; A
N e
[:’C B L
D | M O]
$26GS-50-9JD-2
ITEM MILLIMETERS INCHES
Each lead centerhne 1s located within 0 21
mm {0.009 inch) of its true position ({T.P) at A 17.54 MAX. 0.691 MAX
maximum material condition B 1.18 MAX. 0.047 MAX.
c 1.27 (T.P) 0.050 (T.P.)
D 0.40£0.10 0.0169 834
E 0.05+0.05 0.002+0.002
F 1.13 MAX 0 045 MAX.
G 10 0039
H 9.2240.2 0.363+0.008
i 7.62+0.1 0.300+0.004
J 0.8:0.2 0.031+3 333
K 0125*3 32 0.005*3 5%
L 0.50.1 0.020+3 3%¢
M 0.21 0.009
N 0.10 0.004

BN Lu27525 0055235 476 WA
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1PD424100, 424100-L

26PIN PLASTIC SOJ (300 mil)

28

14

aoomom amrim

F
—
|, |
e t’: >
]
° = RS LY, i) |
O 1 I O ) L L) | Y
T
- 2K P
M (o] N @
P26LA-50A-1
NOTE ITEM MILLIMETERS INCHES
Each lead centerhine 1s located within 0 12 mm o2 o008
{0 005 inch) of its true position (T.P ) at maxi- B 174285 0685-5013
mum matertal condition Cc 757 0298
D 84702 033313838
E 1.08%016 0043:38%8
F 06 0024
G 3502 0 1380008
H 2402 0094:3332
1 08 MIN 0.031 MIN
J 26 0.102
K 1272(TP) 0050(TP}
M 040010 0016823838
N 012 0005
P 6 73!0 20 o 2651‘.0003
Q 015 0 006
T R 085 R 0033
u 02013282 00085833
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NEC uPD424100, 424100-L

20PIN PLASTIC Z'P (400 mil)

A N
Vi
b3
(=]
: J
i I
/|
v
F® 6 #]
W]
P20V-254-400A-1
NOTE ITEM |  MILLIMETERS INCHES
Each lead centerline is located within 0.25 mm
{0 010nch) of its true position (T P ) at maxi- A 26.67 MAX 1050 MAX
mum material condition. F 052" i} 0.020%8 832
G $0 25 40 010
H 2 54 0100
1 127 0 050
J 1 27 MAX. 0 050 MAX
K 1 0 MIN 0.039 MIN
M 8 9 MAX 0.350 MAX
N 2 g=°02 01108838
Q 10 16 MAX 0.400 MAX
v 025848 00108838
w 2.54 0.100
Y 3'3205 °A1302002
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NEC 1PD424100, 424100-L

Recommended Soldering Conditions

The following conditions (see tables below and next page) must be met for soldering conditions of the uPD424100,

424100-L.
For more details, refer to our document "SEMICONDUCTOR DEVICE MOUNTING TECHNOLOGY MANUAL"

(IEI-1207).
Please consult with our sales offices in case other soldering process is used, or in case the soldering is done under

different conditions.

Types of Surface Mount Device

#PD424100GS- X X, 424100GS-X XL : 26-pin plastic TSOP(IT) (300 mil)
Soldering process Soldering conditions Symbol

Infrared ray reflow Peak temperature of package surface : 235 T or below, IR35-107-2
Reflow time: 30 seconds or below (210 C or higher),
Number of reflow procasses: MAX. 2
Exposure limit*®: 7 days
(10 hours pre-baking is required at 125 'C afterwards)
[Remark]
(1) Please start the second reflow process after the temperature, raised
by the first reflow process, returns to normal.
(2) Please avoid removing the residual flux with water after the first reflow
process .

vPS Peak temperature of package : 215 C or below, VP15-107-2
Reflow time : 40 seconds or below (200 C or higher),
Number of reflow processes: MAX. 2
Exposure limit"™*: 7 days
(10 hours pre-baking is required at 125 'C afterwards)
[Remari]}
(1) Please start the second refiow process after the temperature, raised
by the first reflow process, returns to normal.
(2) Please avoid removing the residual flux with water after the first reflow
process .

Partial heating method Terminal temperature: 300 C or below,
Time : 3 seconds or below (Per one side of the device).

Note Exposure limit before soldering after dry-pack package is opened.
Storage conditions: 25 °C and relative humidity at 65 % or less.

Caution Do not apply more than one soldering method at any one time, except for "Partial heating method",

412
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1PD424100, 424100-L

#PD424100LA-X X, 424100LA-X XL : 26-pin plastic SOJ (300 mil)

Soldering process

Soldering conditions

Symbol

Infrared ray reflow

Peak temperature of package surface : 235 'C or below,

Reflow time: 30 seconds or below (210 'C or higher),

Number of reflow processes: MAX. 2

Exposure limit"™*®: 7 days

(20 hours pre-baking is required at 126 C afterwards)

[Remark]}

(1) Please start the second reflow process after the temperature, raised
by the first reflow process, returns to normal.

(2) Please avoid removing the residual flux with water after the first reflow
process.

IR35-207-2

vPSs

Peak temperature of package : 215 C or below,

Refiow time : 40 seconds or below (200 C or higher),

Number of reflow processes: MAX. 2

Exposure limit**®: 7 days

(20 hours pre-baking is required at 125 'C afterwards)

[Remark]

(1) Please start the second reflow process after the temperature, raised
by the first reflow process, returns to normal.

(2) Please avoid removing the residual flux with water after the first reflow
process.

VP15-207-2

Partial heating method

Terminal temperature: 300 C or below,
Time : 3 seconds or below (Per one side of the device).

Note Exposure limit before soldering after dry-pack package is opened.
Storage conditions: 25 °C and relative humidity at 65 % or less.

Caution Do not apply more than one soldering method at any one time, except for "Partial heating method".

Type of Through Hole Mount Device

#PDA24100V-X X, 424100V-X XL : 20-pin plastic ZIP (400 mil)

Soldering process

Soldering conditions

Wave soldering

Solder temperture : 260 C or below,
Flow time: 10 seconds or below

Partial heating method

Terminal temperature: 260 C or below,
Time : 10 seconds or below

Caution Do not jet molten solder on the surface of package.

M bu27525 0055239 011 WM
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