BN Lu27525 0O4L84) LTA WENECE

MOS INTEGRATED CIRCUIT

1IPD424400-L

4M BIT DYNAMIC CMOS RAM
(FAST PAGE MODE)

DESCRIPTION

The NEC uPD424400-L is a 1048576-word by 4 bits dynamic CMOS RAM with optional fast page mode.
CMOS sense amplifier, peripheral circuits and 1 transistor memory celi technique realize high speed access,
cycle time and low power dissipation.

Refresh is accomplished by performing RAS only refresh cycles, hidden refresh cycles, CAS before RAS
refresh cycles, or normal read or write cycles on the 1024 address combinations of Ao to As, during a 128 ms
period.

The yPD424400-L is packaged in 26-pin plastic SOJ, 20-pin plastic ZIP and 26-pin plastic TSOP. *

FEATURES
» 1048576 words by 4 bits organization

PAGE MODE
DEVICE ACS':AS:X?ME R/\(’:illcrlfLE CiCLE
{MIN.)
uPD424400-60L 60 ns 120 ns 40 ns *
1PD424400-70L 70 ns 140 ns 45 ns
#PD424400-80L 80 ns 160 ns 50 ns
pPD424400-10L 100 ns 190 ns 60 ns

+ Low power dissipation
Active --cceeeeens 660 mW MAX. (uPD424400-60L) *
560 mW MAX. (uPD424400-70L)
495 mW MAX. (uPD424400-80L)
440 mW MAX. (uPD424400-10L)
Standby oo 1.1 mW MAX. (CMOS level)
» Single + 5 V £10 % power supply
* On-chip substrate bias generator
« Multiplexed address inputs
« Non latched I/O, TTL-compatible
* Read-modify-write, Fast Page Mode capability
« 1024 refresh cycles /128 ms
+ RAS only refresh, hidden refresh and CAS before RAS internal address refresh
* 512K words by 8 bits Test Mode capability

The information in this d t is subject to ch ith notice.

Document No  1C-2771A
(O D No IC-8285A)

Date Published July 1992P 3
Printed I1n Japan © NEC Corporation 1990

The mark % shows revised points.
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NEC

11PD424400-L

ORDERING INFORMATION *

PART NUMBER

QUALITY GRADE

1uPD424400LA-60L
uPD424400LA-70L
1PDA424400LA-80L
uPD424400LA-10L
1PD424400LB-60L
uPD424400LB-70L
uPD424400LB-80L
pPD424400LB-10L
uPD424400V-60L
4PD424400V-70L
UPD424400V-80L
4#PD424400V-10L
1PD424400GS-60L-9JD
uPD424400GS-70L-9JD
4PD424400GS-80L-9JD
1PD424400GS-10L-9JD
1PD424400GS-60L-9KD
1PD424400GS-70L-9KD
4PD424400GS-80L-9KD
1PD424400GS-10L-9KD

PACKAGE ACCESS TIME (MAX.)
26-pin Plastic SOJ 60 ns
26-pin Plastic SOJ 70 ns
26-pin Plastic SOJ 80 ns
26-pin Plastic SOJ 100 ns
26-pin Plastic SOJ 60 ns
26-pin Plastic SOJ 70 ns
26-pin Plastic SOJ 80 ns
26-pin Plastic SOJ 100 ns
20-pin Plastic ZIP 60 ns
20-pin Plastic ZIP 70 ns
20-pin Plastic ZIP 80 ns
20-pin Plastic ZIP 100 ns
26-pin Plastic TSOP 60 ns
26-pin Plastic TSOP 70 ns
26-pin Plastic TSOP 80 ns
26-pin Plastic TSOP 100 ns
26-pin Plastic TSOP (Reverse bent) 60 ns
26-pin Plastic TSOP (Reverse bent) 70 ns
26-pin Plastic TSOP (Reverse bent) 80 ns
26-pin Plastic TSOP (Reverse bent) 100 ns

STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
STANDARD

Please refer to "Quality grade on NEC Semiconductor Devices" {Document number IEI-1209) published by
NEC Corporation to know the specification of quality grade on the devices and its recommended applications.
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PIN CONFIGURATION *

26-pin Plastic SOJ 20-pin Plastic ZIP
{Top View) {Front View)
1o o=—>1 26 |——0 GND OE O—={1 \
1/O2 O=—] 2 25 j=—>O /04 CASO—>12
WE O—3 24 |«—>01/0s 1/0s O=—=13
RASO—>{4 23 O CAS 1/0s O=—> 4
AsO—>]s == 22 l«—O OE GNDO—5
N 1/01 O=—>16
N N
g g /02 O=—> 7
£ o
AcO—{9 - 18 O As RASO—=19 =
A1 O—={10 17 f=—0 A7 AsO—>110 g
Ao O—>] 11 16 j=—0 As AO—=11 B
AsO—>»] 12 15 f«—0 As AO—12 2
Vee O— 13 14 [«—O As A2 O—=113 i
A3 O—>114
VeceO— 15
AsO—> 16
As O—>{17
As O—>{18
A O—>{19
AsO—{20
Ao to As :  Address Inputs
1/01to /0O« : Data Inputs/Qutputs
RAS : Row Address Strobe
CAS : Column Address Strobe
WE : Write Enable
OE : Output Enable
Vce . Power Supply
GND : Ground

177

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




B L4c27?525 00u4lauuy 307 EENECE

NEC uPD424400-L
26-pin Plastic TSOP 26-pin Plastic TSOP (Reverse bent)
(Top View) (Top View)
/01 Q=] 1 N 26 ——OGND GNDO—] 26 O O i1l—ou
1/02 O=—=] 2 25 >0 1/0s 1/Qs O=—>] 25 2 [0 /02
WEO—=13 24 f=—>0 /03 1/03 O=—>1 24 3 |~—OWE
RASO—>{4 23 f«—OCAS CAS O—>{ 23 4 |«—ORAS
= _ —_ =
AsO—>=5 3 22 +—0O OE OE O—>] 22 3 5 e—0 As
R S
£ £
S ]
@ o
1% 1%
O (<o}
A O—>{9 S 18 j+—CO As As O—>»1 18 é 9 j«—0O Ao
ArO—>{10 17 f—O0As ArO—>{17 10 fe—0O A
A2 O—{ 11 16 f=—0 As AsO—>{ 16 11 f«—0 Az
Az O—>1 12 156 f+—0 As As O—{ 15 12 f—O As
Vece O—— 13 14 f——0 A4 AL O—>»{ 14 O 13 —0 Ve
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ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to GND -1.0 to +7.0 \4
Short Circuit Qutput Current 50 mA
Power Dissipation 1 w
Operating Temperature 0to +70 C
Storage Temperature -55to +125 ‘C

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

RECOMMENDED OPERATING CONDITIONS (NOTES: 1,2)

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage Vee 4.5 5.0 5.5 \Y
Input High Voltage Vi 2.4 Vee + 1.0 Vv
Input Low Voltage Vi -1.0 0.8 v
Ambient Temperature Ta (o] 70 C
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NEC 1PD424400-L
* DC CHARACTERISTICS {Recommended Operating Conditions unless otherwise noted)
PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT | NOTES
Operating Current leer RAS, CAS Cycling HPD424400-60L 120 mA 3
tre = tacming, lo= 0 mA | PD424400-70L 100
4PD424400-80L 90
4PD424400-10L 80
Standby Current lec2 RAS, CAS 2 Viuming, fo = 0 mA 2 mA
RAS, CAS 2 Vec - 0.2V, la = 0 mA 0.2
Refresh Current lees RAS Cycling, 1PD424400-60L 120 mA 3
CAS 2 Vinming 1PD424400-70L 100
tac = trcimin, lo = 0 mA | PD424400-80L 90
uPD424400-10L 80
Operating Current lcca RAS < Vitmax, uPD424400-60L 80 mA 3
(Page Mode) CAS Cycling 1#PD424400-70L 80
trc = tecwing, lo = 0 MA | uPD424400-80L 70
uPD424400-10L 60
Refresh Current lces RAS Cycling, uPD424400-60L 120 mA 3
(CAS before RAS the = tacwma, 1o = 0 A | 4PD424400-70L 100
Refresh)
uPD424400-80L 90
uPD424400-10L 80
Battery Back Up lccs Stand-by: tras € 200 ns 300 HA
Current {Standby Vee - 0.2 V < RAS,
with CAS before RAS Vee - 0.2V g CAS
Refresh) CAS before RAS Refresh:
1024 cycle/128 ms
RAS, CAS:
OVsVi<0.2V, thas € 1 us 500
Vee-02VEVmsg
Vi MAX.
W_E, ﬁ: Vin
Address: Vi or Vi
Output: Hi-Z
Input Leakage b Vi=0to 55V -10 10 LA
Current atl other pins not under test =0 V
Output Leakage lows Dour is disabled -10 10 HA
Current Vo=01t055V
Output High Voltage Vou lo=-56mA 2.4
Qutput Low Voltage Vol lo=4.2 mA 0.4
CAPACITANCE (T. = 25 °C, f = 1 MHz)
PARAMETER SYMBOL MIN. TYP. MAX. UNIT TEST CONDITION
Input Capacitance Cn 5 pF Ao to As
Ce 7 pF RAS, CAS, WE, OE
Data Input/Output Capaci- Co 7 pF 1701 to /O«
tance
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AC CHARACTERISTICS (Recommended Operating Conditions unless otherwise noted) INOTES: 2. 4,5 %

(1} uPD424400-60L, 424400-70L

PARAMETER sympo [ATD424%00°60L | uPDazdd00-70L | NOTE

MIN. | MAX. | MIN. | MAX. ]
Random Read or Write Cycie Time tRe 120 140 ns [}
Read Write Cycle Time trRwe 165 185 ns 6
Fast Page Mode Cycle Time (Read or Write) tec 40 45 ns 6
Fast Page Mode Cycle Time {Read-modify-write) teAWC 85 90 ns 6
Access Time from RAS thac 60 70 ns 7
Access Time from CAS {Falling Edge) tcac 15 20 ns 7
Access Time from Column Address taa 30 35 ns 7
Access Time from CAS Precharge (cas Rising Edge) tace 35 40 ns 7
Access Time from OE toea 20 20 ns 7
RAS to Column Address Delay Time taap 15 30 15 35 ns 7
CAS-Data Set-up Time taz 0 0 ns
OE-Data Set-up Time towz 0 0 ns
Output Buffer Turn-off Delay (CAS) torF o] 15 0 15 ns 8
OE Data Delay Time toeo 15 15 ns
Output Buffer Turn-off Delay (OE) toez 0 15 0 15 ns 8
OE Command Hold Time TOEH 0 0 ns
OE to0 RAS Inactive Set-up Time toes 0 0 ns
Transition Time (Rise and Fall) tr 3 50 3 50 ns
RAS Pracharge Time tre 50 60 ns
RAS Pulse Width {Random Read, Write Cycle) tras 60 10000 70 10000 ns
RAS Pulse Width (Page Mode) trase 60 125000 70 125000 | ns
RAS Hold Time tasn 20 20 ns
CAS Pulse Width teas 15 10000 20 10000 | ns
CAS Hold Time tesu 60 70 ns
RAS to CAS Detay Time trep 20 40 20 50 ns 7
CAS to RAS Precharge Time tere 10 10 ns
CAS Precharge Time teen 10 10 ns
CAS Precharge Time (Page Mode) tcF 10 10 ns
RAS Precharge CAS Hold Time trre 10 10 ns
RAS Hold Time from CAS Precharge TRHCP 35 40 ns
Row Address Set-up Time task ] 0 ns
Row Address Hold Time tHAH 10 10 ns
Column Address Set-up Time tasc Q 0 ns
Column Address Hold Time team 15 15 ns
Column Address Lead Time Referenced to RAS tRAL 30 35 ns
Read Command Set-up Time tacs 0 [0} ns
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(1) pPD424400-60L, 424400-70L

PARAMETER sympor, [ £ D42480060L | uPDAZ4400T0L |\ | wore
MIN. MAX, MIN. MAX.
Read Command Hald Time Referenced to RAS tRAK 10 10 ns
Read Command Hold Time Referenced to CAS thRcH 0 0 ns 9
Write Command Hold Time Referenced to CAS twen 15 15 ns 10
Write Command Pulse Width twe 15 15 ns 10
Data-in Set-up Time tos 0 0 ns 1
Data-in Hold Time ton 15 15 ns 11
WE Command Set-up Time twes 0 0 ns
CAS to WE Delay towo 40 40 ns 12
RAS to WE Delay trwp 80 90 ns 12
Column Address to WE Delay Time tawo 50 55 ns 12
Write Command to RAS Lead Time thRwe 20 20 ns
Write Command to CAS Lead Time towe 15 15 ns
CAS Set-up Time for CBR Refresh tosn 10 10 ns
CAS Hold Time for CBR Refresh TCHR 15 15 ns
WE Set-up Time twsn 10 10 ns
WE Hold Time twhr 15 15 ns
Refresh Period ther 128 128 ms
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(2) uPD424400-80L, 424400-10L

PARAMETER SYMBOL uPD124400-80L | uPD424400-10L UNIT | NOTE
MIN. MAX. MIN. MAX.
Random Read or Write Cycle Time tac 160 190 ns 6
Read Write Cycle Time tAwC 210 250 ns 6
Fast Page Mode Cycle Time (Read or Write) trc 50 60 ns 6
Fast Page Mode Cycle Time {Read-modify-write) trRwC 100 120 ns 6
Access Time from RAS tRac 80 100 ns 7
Access Time from CAS (Failing Edge) tcac 20 25 ns 7
Access Time from Column Address tas 40 50 ns 7
Access Time from CAS Precharge {CAS Rising Edge) tace 45 55 ns 7
Access Time from OE toeA 20 25 ns 7
RAS to Column Address Delay Time traD 17 40 17 50 ns 7
CAS-Data Set-up Time taz o] 0 ns
OE-Data Set-up Time towz Q 0 ns
Output Buffer Turn-off Delay (CAS) toFF 0 20 0 25 ns 8
OE Data Delay Time toeo 20 25 ns
Output Buffer Turn-off Delay (OE) toez 0 20 0 25 ns 8
OE Command Hold Time toen 0 0 ns
OE to RAS Inactive Set-up Time toes ¢} 0 ns
Transition Time (Rise and Fall) tr 3 50 3 50 ns
RAS Precharge Time tre 70 80 ns
RAS Puise Width (Random Read, Write Cycle) tras 80 10000 100 10000 ns
RAS Pulse Width (Page Mode} trase 70 125000 80 125000 | ns
RAS Hold Time task 20 25 ns
CAS Pulse Width teas 20 10000 | 25 10000 | ns
CAS Hold Time tesw 8o 100 ns
RAS to CAS Delay Time taco 25 60 25 90 ns 7
CAS to RAS Precharge Time tcre 10 10 ns
CAS Precharge Time teew 10 10 ns
CAS Precharge Time (Page Mode) tep 10 10 ns
RAS Precharge CAS Hold Time trec 10 10 ns
RAS Hold Time from CAS Precharge trHCP 45 55 ns
Row Address Set-up Time TASR ¢} o} ns
Row Address Hold Time traM 12 12 ns
Column Address Set-up Time tasc 0 0 ns
Column Address Hold Time tcan 15 20 ns
Column Address Lead Time Referenced to RAS tRAL 40 50 ns
Read Command Set-up Time trcs 0 [ ns
Read Command Held Time Referenced to RAS TRAH 10 10 ns
Read Command Hold Time Referenced to CAS tRCH 0 0 ns 9
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(2) uPD424400-80L, 424400-10L

PARAMETER SYMBOL 4PD424400°80L | #PD424400-10L UNIT | NOTE
MIN. MAX. MIN. MAX.
Write Command Hold Time Referenced to CAS tweH 15 20 ns 10
Write Command Pulse Width twp 15 20 ns 10
Data-in Set-up Time tos 0 0 ns n
Data-in Hold Time tox 15 20 ns 1
WE Command Set-up Time twes 0 0 ns
CAS to WE Delay towo 45 55 ns 12
RAS to WE Delay tawp 105 130 ns 12
Column Address to WE Delay Time tawp 65 80 ns 12
Write Command to RAS Lead Time tRwL 20 25 ns
Write Command to CAS Lead Time towt 15 20 ns
CAS Set-up Time for CBR Refresh tose 10 10 ns
CAS Hold Time for CBR Refresh teHR 15 20 ns
WE Set-up Time twsr 10 10 ns
WE Hold Time twhr 15 20 ns
Refresh Period tREF 128 128 ms
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NOTES

{1)  All voitages referenced to GND.

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

(3) lccn, lees, iccs and lecs depend on output loading and cycle rates. Specified values are obtained with the output open.
In addition to this, lccs is measured on condition that Column addresses in RAS only cycle are held high or low level
and lccs is measured on condition that column addresses are changed only one time during tec {MIN.).

{4) AC measurements assume tr = 5 ns.

(5)  Vm {MIN.) and Vi. (MAX.) are reference levels for measuring timing of input signals. Transition times are measured
between Vin and V.

Access times are measured at Vox (MIN.) and Vou {MAX.) and loading condition is 2TTL + 100 pF.

(6) The minimum specifications are used only to indicate cycle time at which proper operation over the full temperature
range (Ta = 0 to 70 °C) is assured.

{7} If treo < trep (MAX.) and trap < trap (MAX.), access time is defined by trac (MAX.)

If taco = trco {MAX.), access time is defined by tcac (MAX.) and if trap > trao (MAX.), access time is defined by taa (MAX.).

(8} torr (MAX.) defines the time at which the output achieves the open circuit condition and is not referenced to Von or
VoL,

(9) Either tran oOr trew must be satisfied for a read cycle.

(10} twe is applicable for late write cycle or read-modify-write cycle. In early write cycle, twen (MIN.) should be satisfied.

(11) These parameters are referenced to CAS leading edge in early write cycles and to WE leading edge in late write or
read-modify-write cycles.

{12) These parameters are the condition defining read-modify-write cycle.
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READ CYCLE
tRC
RAS tras
RAS Vin— ‘X Z Yy 9
{input}  Vi— 3 J . \
R
tcre| tcsH
|'<-> trCD tRSH e teon—»]
CAS teas
CAS Vin— N Y
(Input)  ViL— / \\( ;/ / X
[e—-tRAD tRAL g
WsR| [ taan tasc] tean
[ |
Aoto As Vin— 4
l-—tnm-l -
e thcs 1> :1 tRcH
WE Vin— j : : : : j 1(
{Input) VIL—-/ NP : z j : : :
toes
OE ViH— \<— toea —»]
(Input)  ViL— .
tcac tors
1 ta toez —»
RAC
/01 to Von— i Toz | )
o VOH—_-'—"__—"""_I"2 ————————— ~ VALID DATA OUT }.-ﬂ'E__
(Qutput) YOt e
EARLY WRITE CYCLE
tre
RAS tras
RAS Vin— !\ 4
{Input)  ViL— k. J \
I trp
tcre, tesh
tReD 1RSH 1cPN
CAS teas
CAS Vin— b 7 Y
(Inputh  Vii— / \ \‘ ;/ / X
[e——1ra0 i tRaL JI
tasr tRaH tasc tean
Aoto As ViH—
TWCS jot— twen
e OO i /
(Input}  ViL— ( p ,
tos o

tou
/01 to Vi—
1O v VALID DATA IN
nL—
{Input)

* OE: Don't care
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LATE WRITE CYCLE

e T N - A

L b tRco S - ttf:; ;—tcw—a—|

o i A ! Y/ N

L T, (0

. “—IRCSJ tweH o

ew /L] N |

_ 1 -—»1105»« .

e w2/ A 1T RN
|<tES> ’1——tDH

{input)

READ-MODIFY-WRITE CYCLE

RAS
{Input}

CAS
{Input)

Ao to As
(Input}

WE
(Input)

OE
(input}

1/O1 to
1/OQa
{Input/
Output)

trRwe

ViH— )
Vi—

terp I_-.

trCD

ViH—
ViL—

A

tepn

tcaH

COL.

trRwWD

le— tewa ——{

town

Le—— tRWL

NS

tOEH

p
Vin— \
Vi~ \ \L \\\\\\\\\\\
l-— toea toeo tos
tcac toez e—>~{ [=—— tDH 4—1
Vo — 10U <A ¥ VATD Y (
DATA VALID DATA IN
VvoL— _OUT K.
pe— tcLz
tan

trac
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PAGE MODE READ CYCLE

— trRasP b
RAS  Vim— \ trrce 7
(Input Vi N 7 (=~ tRP
tcsH tRSH
fcRe|
}4—— trco tec tcen
EAT fe—1tcas —\ [—— tcas —\ Fe——tcas X
(Input) tep S tce \ N
tasc tcan tasc tcan
[
Ao to As 4
tra I 1RRH
tRes RCH —»] ‘—{-% trcs tRcK ——;—~ trs tReu
WE Vin—7/ X X
(lnput)  Vii— |<—IOES———| N
tan —» L—— tan —f L—" taa —
tacp —a tacP —
OE Vin— \
(input}y  ViL— \ / X / X / : : : ; : /
TOEA lL(lE_z 10EA toEz toEA toEz
tcac torr tcac tore tcac 1OFF
1/O1 to F(_)LZ toLz touz
Von— \/ VALID 3  VALID b VALID
1fOa D( E >§ }—
{Output) Vo touz \ DATA OUT >- . DATA OUT ,>- ) DATA OUT
tRAC tez touz
PAGE MODE EARLY WRITE CYCLE
JE— tRasp
RAS Vin— )\ tRHCP
(lnput)  Vie— K 7 e
tesH RSH 1
tcrp I<—> treo tre | teeN
. 4 [e—— tcas {— tCAS [e——tcas
CAS Vin— 4 \ 4 \ N
(lnput)  Vie— / \‘ icp S‘ ;‘L tep \ \
r=e— tRAD
tRAH tasc
tasr
Aoto As ViH—
(Input)  Vi— ROW CoL.
twes [e— TWCH twes twes —!  twes twel
— twe twe twe
AN /N
{nput) ~ Vic=3\ . £
1
tos [e— tOH —» toS|es] |— tOH —] DS [o~ey [t tDH =]
:58: 0 yu— VALID ’KXXX‘ VALID ’)@( VALID ‘m
{Input) ViL— DATAIN DATA IN DATA IN
* OE: Don't care
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PAGE MODE LATE WRITE CYCLE

J— tRASP | }
RAS Vin— \ trHCP
(Input) Vie— © the
tcsH

tCRP"—P trRCD e tRSH I—-— teen ——-l
— ¢ le— tCcAS |e——tcas tcas
CAS Vin— \ \ \ 4‘ R
linput) Vi~ tcp = L tcp »f

traL
tash tRAH tasc tcaH tasc tcan E\_Sﬁ tcan

o o on U sor KK co ) cor

rRWL
lﬂ» trRAD ’I tow tres 'tCWL > 1RCS TewL
tres Fe— twen —» TWCH ——~] tweH ——=
twe twe we

= w7777 NV N N YT

t_o_e:l 10EH
v W/ LTTTTTTT] i |
{Input) ViL—
tos
toeo toH toeD ton toeo toH

1/01 10 1/Qa Vin— x VALID VALID VALID ’[(><><><><><><><
(input) ViL— DATA IN DATA IN 4 DATA IN

PAGE MODE READ-MODIFY-WRITE CYCLE

=
2
]
_iI

— tRasP J !
RAS Vin— \
{Input) ViL— tap
tcre trep terwC teen
CAS Vin=— r \\ \
{Input) ViL— | thao > Z<—ICP—->S Z
AL
TASR j—m] E‘_Ai E—SE‘ [=— tcAH —=] ase - tcAH
Ao to As ViH— ¢ b
(input) Vi — @ ROW Qt CcoL j ¥ CcOoL ]
. tow | ta towt
tres A 1ACS t tRwL
towo we [ tewo e
WE Vin—
{Input V.L—/// // tawp \ /r \t //////Z
l— taa lc— tan
tace

OE Vin—
{input) ViL—

101 10 1/Oa vy, touz
{Input/
Output) VoL~

touz

tRac
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RAS ONLY REFRESH CYCLE

R t
RAS Vin— \S i 4 N
(Input)  Vie— N \

1re
tRPC

tcrp

o /L) AN

tasr
[e—tRAH
Aoto As Vin—

/O t0 Vou— Hi-Z

1/Oa VoL —

* WE, OE- Don't care

CAS BEFORE RAS REFRESH

tre

RAS Vm— !\
{input) Vi —

P
,Z \_
tcsr trec

tcrp|
[e— tCHR i
CAS Vm— \ / )\< / f
{Input} ViL—

twsr

R/ \WLTLULURARALLALAR AR AR AR
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CAS BEFORE RAS HIDDEN REFRESH CYCLE

RAS
(Input)

CAS
(Input)

Ao to
Ao
{lnput)

WE

{Input)

OE
{Input)

1/O1 to
1/Oa
{Output)

Vin—
ViL—

ViH—
Vii—

Vin—
Vi—

Vin—
ViL—

VIN -
ViL—

Vor—
VoL—

trRC

trRC

tras

N

K

7]

f— {RCO —~rat—— TRSH —

tRAS

tRC

|

A N

teHR

tcas

TwHR

\-1— toes —

NN

toea
le—— tcac —»]

towz

torr

10€2

taz AN\A

)

VALID DATA OUT
\

taa

trAC
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TEST MODE SET CYCLE (WE AND CAS BEFORE RAS REFRESH CYCLE)

tre
tras tae

RAS Vm— 3

s

{lnput) Vi— \ Z \
tesR -] je-tCHR e tRPC »I i<— tcrp J

CAS  vu— \ 'J/

(Input)  Vie—

e\ YT

/01 to Von—
1/0a o —

TEST MODE
TEST MODE is fast test function. On using this mode, testtime is reduced to 1/2. Inthis TEST MODE, internal
organization is 512K words by 8-bit apparently. The input level of the CAS input A0 is Don't care.

1. How to enter into TEST MODE
Through TEST MODE SET CYCLE (WE and CAS before RAS refresh cycle), the device is entered into TEST
MODE.

2. Write/Read in TEST MODE

Write data of “1” or “0” through 1/01 to 1/04 by controlling address except for above-mentioned address.
Each input data through each IfO (I/01, 1/02, 1/O3, 1/04) write 2 bits at once. And read through /O1 to I/O4
to check written data. In case of writing each 2 bits rightly, each IfO data is “1”. But wrong. Each I/O date
is “0".

3. Refresh in TEST MODE
Use normal read cycle or WE and CAS before RAS refresh cycle.

4. How to reset TEST MODE
Through RAS only refresh cycle or CAS before RAS refresh cycle, the device reset TEST MODE.
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PACKAGE INFORMATION

26PIN PLASTIC SOJ (300 mil)

26
o o I

14
o 0 o I O

| I D NG D

| H [ I N N
13

NOTE

Each lead centerline is located within 0.12 mm
{0.005 inch) of its true position (T.P.) at maxi-

mum material condition.

|
b
T
~ P
P26LA-50A-1
ITEM MILLIMETERS INCHES

B 17 4%82 0.685%3%%%
c 757 0298

D 84702 0.333:3833
E 1 082015 0.043*338¢
F 06 0.024

G 3502 0 138*0008
H 24%02 0.094+3332
I 08 MIN 0031 MIN.
J 26 0.102

K 1.27(TP) 0.050(T.P.)
M 0.40%°10 0.01623 502
N 0.12 0.005

[ 6 732020 0.26510008
Q 0.15 0.006

T R 0.85 R 0.033

V] 020%332 0.008+3:333
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26PIN PLASTIC SOJ (350 mil)

A B

26 14

P W O B s B o Bt B B -1
]

+ o @

y

9 |_|uL_1|_||1_3:_ S A

1

©
M
P26LB-350A
NOTE ITEM MILLIMETERS INCHES
Each lead centerline is located within 0.12 mm -
(0.005 inch) of its true position (T.P.) at maxi- B 17.478% 0.685-381%8
mum material condition. [ 8.89 0.35
D 9.78*°? 0.385%°%®
E 1.08%°"® 0.043%888%
F 0.6 0.024
G 3.6%°% 0.142%888%
H 2.45%°* 0.0963888
I 0.8 MIN. 0.031 MIN.
J 27 0.106
K 1.27 (T.P) 0.050 (T.P)
M 0.40%°"° 0.016%88%¢
N 0.12 0.005
P 8.06°%° 0.317*88%%
Q 0.15 0.006
T RO.85 R0.033
u 0.20%848 0.008%8882
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20PIN PLASTIC ZIP (400 mil)
A __' N
% T -
= o}
1 20
TTHTHEHT NEEI |
1 11 11 ] | | !
> |
U \L ARV VERVARY U VARVERY + | + 1
-
F @[ c @ oo Y
w]
P20V-264-400A-1
NOTE ITEM |  MILLIMETERS INCHES
Each lead centerline is located within 0.25 mm
(0.010inch) of its true position (T.P.) at maxi- A 26.67 MAX. 1.050 MAX.
mum material condition. F 0.5%°1 0.020-8 888
G $0.25 #0.010
H 2.54 0.100
| 1.27 0.050
J 1.27 MAX. 0.050 MAX.
K 1.0 MIN. 0.039 MIN.
M 8.9 MAX. 0.350 MAX.
N 2.8%02 0.110-8 838
Q 10.16 MAX. 0.400 MAX.
v 0.2528 88 0.010%8
2 2.54 0.100
Y 3.3%°°6 0.130%°902
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26 PIN PLASTIC TSOP (300mil)

26 14
BEHHHEH HHHHEH detail of lead end
A . uw
L/  —
T
o
HHHBHBH 8 B HHH
1 13
H

$26GS-50-9JD-1

NOTE ITEM MILLIMETERS INCHES

Each lead centerline is located within 0.21 mm

(0.009 inch) of its true position (T.P.) at maxi- A 17.54 MAX. 0.691 MAX.

mum material condition. B 1.18 MAX. 0.047 MAX.
C 1.27 (T.P.) 0.050 (T.P.)
D 0.40%° 10 0.0168:382
E 0,059 0.0020 %2
F 1.13 MAX 0.045 MAX
G 1.0 0.039
H 9.22%02 0.363%0 008
| 7.62%91 0.300%0:004
J 0.8%°2 0.0318:338
K 0.12538488 0.0055 833
L 0.5+ 0.020%8.688
M 0.21 0.009
N 0.10 0.004
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26 PIN PLASTIC TSOP (300mil)

26 14
HHHHBH HHBHB8 detail of lead end
N | n v
L/ 4
BEEHBBB B BBHBB
1 13

M T
I
J
|
I
H
§$26GS-50-9KD-1

NOTE ITEM MILLIMETERS INCHES
Each lead centerline is located within 0.21 mm
(0.009 inch) of its true position (T.P.) at maxi- A s 0.691 MAX.
mum material condition. B 1.18 MAX. 0.047 MAX.

c 1.27 (T.P.) 0.050 (T.P.)

D 0.40%0 10 0.0168 888

E 0 0510 06 o ooz;to 002

F 1.13 MAX. 0.045 MAX.

G 10 0.039

H 9.22%02 0.363=0 %08

| 7.62%°" 0.300%0 %04

J 0.8*°2 0.031:8832

K 0.125%848 0.005%3 832

L 0.5%01 0.020%8 888

M 0.21 0.009

N 0.10 0.004
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RECOMMENDED SOLDERING CONDITIONS

The following conditions (see table below} must be met when soldering this product.

Please consult with our sales offices in case other soldering process is used, or in case soldering is done
under different conditions.

TYPES OF SURFACE MOUNT DEVICE
For more details, refer to our document “SEMICONDUCTOR DEVICE MOUNTING TECHNOLOGY MANUAL”

(IEI-1207).

uPD424400LA *

Soldering process Soldering conditions Symbol
Infrared ray reflow Peak package’s surface temperature: 230 °C or below, IR30-107-1
Reflow time: 30 seconds or below (210 *C or higher),
Number of reflow process: 1,
Exposure limit*: 7 days (10 hours pre-baking is required at 125 °C
afterwards).
VPS Peak package’s surface temperature: 215 °C or below, VP15-107-1

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

Number of reflow process: 1,

Exposure limit*: 7 days (10 hours pre-baking is required at 125 °C
afterwards).

Partial heating

Pin temperature: 300 °C or below,

Partial heating

method Flow time: 3 seconds or below. (for one side of the device). method
*
uPD424400LB
Scoldering process Soldering conditions Symbol
Infrared ray refiow Peak package’s surface temperature: 230 °C or below, IR30-207-2
Reflow time: 30 seconds or below (210 °C or higher),
Number of reflow process: 2,
Exposure limit*: 7 days (20 hours pre-baking is required at 125 °C
afterwards).
VPS Peak package’s surface temperature: 215 °C or below, VP15-207-2

Reflow time: 40 seconds or below {200 °C or higher},

Number of reflow process: 2,

Exposure limit®: 7 days (20 hours pre-baking is required at 125 *C
afterwards).

Partial heating
method

Pin temperature: 300 °C or below,
Flow time: 3 seconds or below {for one side of the device).

Partial heating
method

*: Exposure limit before soldering after dry-package is opened.

Storage conditions: 25 °C and relative humidity at 65 % or less.

Note: Do not apply more than a single process at once, except for “Partial heating method”.
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4PD424400GS *
Soldering process Soldering conditions Symbol
Infrared ray reflow Peak package’s surface temperature: 230 °C or below, IR30-101-2
Reflow time: 30 seconds or below (210 °C or higher),
Number of reflow process: 2,
Exposure limit*: 1 day (10 hours pre-baking is required at 125 °C
afterwards).
VPS Peak package’'s surface temperature: 215 °C or below, VP15-103-2

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

Number of reflow process: 2,

Exposure limit*: 3 days (10 hours pre-baking is required at 125 °C
afterwards).

Partial heating

Pin temperature: 300 “C or below,

Partial heating

method Flow time: 3 seconds or below. (for one side of the device). method
*: Exposure limit before soldering after dry-package is opened.
Storage conditions: 25 °C and relative humidity at 65 % or less.
TYPE OF THROUGH HOLE MOUNT DEVICE
uPD424400V
Soldering process Soldering conditions Symbol
Wave soldering Solder temperature: 260 "C or below, WS60-00
Flow time: 10 seconds or below
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