DATA SHEET

NEC / MOS INTEGRATED CIRCUIT

uPD4284210, 424210

4 M-BIT DYNAMIC RAM
256K-WORD BY 16-BIT, HYPER PAGE MODE (EDO),
BYTE READ/WRITE MODE

Description

The PD4254210, 424210 are 262,144 words by 16 bits CMOS dynamic RAMs with optional hyper page mode
{EDQO).

Hyper page mode (EDQ) is a kind of the page mode and is usetul for the read operation.

Besides, the uPD42S4210 can execute CAS before RAS self refresh.

The uPD4254210, 424210 are packaged in 44-pin plastic TSOP (II) and 40-pin plastic SOJ.

Features

« Hyper page mode (EDO)

« 262,144 words by 16 bits organization

+ Single power supply
+5.0V £ 10 %: uPD4284210-60-A, 424210-80-A, 4254210-70, 424210-70
+5.0V 5% : uPD4284210-60-G, 424210-60-G

Part numbar Power consumption Access time R/W cycle time Hyper page mode
Active (MAX.) {MAX.} (MIN.) (EDPO) cycle time (MIN.)
4PD4254210-60-A, 424210-60-A 880 mW 60 ns 104 ns 25 ns
pPD4254210-60-G, 424210-60-G 840 mW 60 ns 104 ns 25 ns
1PD4254210-70, 424210-70 825 mW 70 ns 124 ns 30 ns

« The uPD4254210 can execute CAS before RAS self refresh

Part number Refresh cycle Refresh Power consu.(:hr:i;i(t'))n at standby
#PD4254210-60-A 512 cycles/128 ms CAS before AAT self refresh, 0.825 mw
4PD4284210-70 CAS betore RAS refresh, (CMOS level input)
uPDA254210-60-G 512 cycles/128 ms RAS only refresh, 0.7875 mW

Hidden refresh {CMOS level input)
HPD424210-60-A 512 cycles/8 ms CAS before RAS refresh, 55 mwW
pPD424210-70 RAS only refresh, {CMOS evel input)
pPD424210-80-G 512 cycles/8 ms Hidden refresh 5.26 mW
(CMOS level input)

Thse information in this document is subject to change without notice.




NEC

uPD4284210, 424210

Ordering Information

Part number Access time Package Refresh
(MAX.)

#PD4254210G5-60-A 60 44-pin plastic TSOP (I1) TAS before RAS self refresh
p#PD4284210G5-60-G 60 (400 mil) CAS before RAS refresh
#PD4254210G5-70 70 RAS only refresh
uPD4254210LE-60-A 60 40-pin plastic SOJ Hidden refresh
uPD4254210LE-60-G 60 (400 mil)
1PD4254210LE-70 70
#PD424210G5-60-A 60 44-pin plastic TSOP(I) CAS before RAS refresh
uPD424210G5-60-G 60 {400 mil) RAS only refresh
uPD424210G5-70 70 Hidden refresh
pPD424210LE-60-A 60 40-pin plastic SOJ
#PD424210LE-60-G 60 {400 mil)
uPD424210LE-70 70
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Pin Configurations (Marking Side)

44-pin Plastic TSOP (1) (400 mil) 40-pin Plastic SOJ (400 mil)
Ly
Vee O0—1 44 |—0 GND ve 0—{1 Q 40 -—o0O GND
VO1 Ol 2 43 l+—=0 1016 1101 O=—sl 2 39 le—0 10186
102 O=—=l 3 42 f+—0 11015 102 O~—=] 3 38 [0 1015
O3 O=—nl 4 41 }—0 1014 1103 O=—=] 4 37 |0 1014
/04 Oe—5 40 [+—0 11013 /04 O=—v] 5 36 l«—0 1013
Veo O—|8 39 —0 GND Voo 0— 6 35 [—O GND
VOS5 O—el 7 38 =0 /012 /05 Ow—n 7 34 l—>0 11012
1068 O=—e] 8 37 |0 1011 106 O=—] 8 33 |0 11011
107 O]9 3% 36 [~—=0 11010 VO7 O 9 ‘g‘% 32 |0 11010
1108 O=—= 10 gg 35 [+~—=0 /09 1108 C=—=] 10 §§ 31 =0 1109
gg NC O—-] 11 gg 30 —©0 NC
o] 13 ‘u.’§ 9 NG o— 12 m 2 29 f—0 LCAS
el WE O—={ 13 28 f+—0 UCAS
NCo— 14 311+—0 LCAS RAS O—=| 14 27 |=—0 OE
WEO—115 801=—0 UCAS NC 0—] 15 26 f=—0 A8
RASO—+| 16 29 l+—0 OF 20 0 16 I
NCO—— 17 28—o A At 0—+ 17 24 l+—0 16
ADO—=118 270 A7 A2 0—| 18 23 f+—0 as
A1O—=119 2610 A6 A3 0—| 19 22 f+—0 A4
A20—= 20 B0 A Vee O—1 20 21 —0 GND
A3 O—| 21 24 l—0 A4
Vee O0— 22 231—0 GND
AQ to A8 : Address Inputs
1701 to 1/O16 : Data Inputs/Qutputs
RAS : Row Address Strobe
UCAS . Column Address Strobe (upper)
LCAS : Column Address Strobe (lower)
WE . Write Enable
OE : Output Enable
Vee : Power Supply
GND : Ground

NC ¢ No Connection
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‘Block Diagram
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Input/Output Pin Functions
The uPDA4284210, 424210 have input pins RAS, CASN®'®, WE, OE, A0 to A8 and inputioutput pins /01 to

/O186.
Pin name Input/Output Function

RAS Input RAS activates the sense ampiifier by latching a row address and selecting a

(Row address strobe) corresponding word line.
it refreshes memory cell array of one line selected by the row address.
It also selects the following function.

» CAS betare RAS refresh

CAS Input CAS activates data inputioutput circuit by tatching column address and

{Column address strobe) selecting a digit line connected with the sense amplifier.

AQ ¢ A8 Input Address bus.

{Address inputs) Input total 18-bit of address signal, upper 9-bit and lower 9-bit in sequence
{address multiplex method).
Therefore, one word is selected from 262,144-word by 16-bit memory cell
array.
In actua! operation, tatch 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 (tass, tasc) and hold time (tran, tcan)
are specified for the activation of RAS and CAS.

WE Input Write control signal.

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

OE Input Read control sighal.

{Output enable) Read operation can be executed by activating RAS, CAS and OE.
If WE is activated during read operation, OE is to be ineffective in the device.
Therefore, read operation cannot be executed.

101 to /016 Input/Output | 16-bit data bus.

(Data inputs/outputs) 101 to /O16 are used to input/output data.

Note CAS means UCAS and LCAS.
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Hyper Page Mode (EDO)

The hyper page mode (EDO) is a kind of page mode with enhanced features. The two major features of the
hyper page mode (EDQO) are as follows.

1. Data output time is extended.
In the hyper page mode (EDO), the output data is held to the next CAS cycle’s falling edge, instead of the rising
edge. For this reason, valid data output time in the hyper page mode (EDO) is extended compared with the fast
page mode (= data extend function). In the fast page mode, the data output time becomes shorter as the CAS
cycle time becomes shorter. Therefore, in the hyper page mode (EDO), the timing margin in read cycle is larger
than that of the fast page mode even if the CAS cycle time becomes shorter.

2. The CAS cycle time in the hyper page mode {EDO) is shorter than that in the fast page mode.
In the hyper page mode (EDQ), due to the data extend function, the CAS cycle time can be shorter than in the
fast page mode if the timing margin is the same.
Taking a device whose trac is 80 ns as an example, the CAS cycle time in the fast page mode is 25 ns while that
in the fast page mode is 40 ns.
In the hyper page mode (EDO), read {data out) and write (data in) cycles can be executed repeatedly during one
RAS cycle. The hyper page mode (EDO) allows both read and write operations during one cycle, but the
performance is equivalent to that of the fast page mode in that case.

The following shows a part of the hyper page mode (EDO) read cycle. Specifications to be observed are described
in the next page.

Hyper Page Mode (EDO) Read Cycle

tree torr

— V- \ Fea————
RAS Vil— C /
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CAS Vi— / \\E ]Z S / Si 7/ /
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Cautions when using the hyper page mode (EDO)
1. CAS access should be used to operate trc at the MIN. value.
2. Tomake l/Os to Hi-Z in read cycle, it is necessary to control RAS, CAS, WE, OE as follows. The effective
specification depends on the state of each signal.
(1) Both RAS and CAS are inactive (at the end of read cycle)
WE: inactive, OE: active
torc is effective when RAS is inactivated before CAS is inactivated.
torr is effective when CAS is inactivated before RAS is inactivated.
(2) Both RAS and CAS are active or either RAS or CAS is active (in read cycle)
WE, OE: inactive - toez is effective.
(3) Both RAS and CAS are inactive or RAS is active and CAS is inactive (at the end of read cycle)
WE, OE: active and either tran or trcn must be met - twez and twrz are effective.

3. Inread cycle, the effective specification depends on the state of CAS signal when controlling data output
with the OE signal.

(1) CAS: inactive, OE: active - tcHo is effective.
{2) CAS, OE: active == tocH is effective.
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Electrical Specifications

. CAS means UCAS and LCAS.

» All voltages are referenced to GND.
«  After power up (Vcc = Voomin,), wait more than 100 us (RAS, CAS inactive) and then, execute eight CAS before

RAS or RAS only refresh cycles as dummy cycles to initialize interna! circuit.

Absolute Maximum Ratings

Parameter Symbol! Condition Rating Unit
Voltage on any pin relative to GND Vr ~1.0to +7.0 vV
Supply voltage Vee -1.0t0 +7.0 v
Qutput current lo 50 mA
Power dissipation Po 1 w
Qperating ambient temperature Ta 0 to +70 °C
Storage temperature Tag -55 t0 +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 specification. 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 pPD42S4210-60-A, 424210-60-A 4.5 5.0 5.5 v
#PD4254210-70, 424210-70
pPD4254210-60-G, 424210-60-G| 4.76 5.0 5.26

High !evel input voltage Vi 2.4 Vee + 1.0
Low level input voltage Vi -1.0 +0.8
Operating ambient temperature Ta 0 70
Capacitance (Ta = 25 °C, f = 1 MHz)

Parameter Symbol Test condition MIN. TYP. MAX. Unit

Input capacitance Cn Address 5 pF
Ce RAS, CAS, WE, OE 7

Data input/output capacitance Cio 110 7 pF
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DC Characteristics (Recommended operating conditions unless otherwise noted)

Parameter Symbal _ Test condition MIN. | MAX.| Unit | Notes
Operating current fcor RAS, CAS cycling trac = 60 ns 160 | mA | 1,2,3
trc = tAc iy, lo = 0 MA trac = 70 ns 160
Standby | uPD4254210 lccz | RAS, CAS 2 Vinumy, lo = 0 mA 20 | mA
current RAS, CAS 2 Vec - 02V, Io = 0 mA 0.15
uPD424210 RAS, CAS = Vi MiNy, lo = 0 mA 2.0
RAS, CAS 2 Vcc - 02V, lo = 0 mA 1.0
RAS only refresh current leco RAS cycling, CAS > Vmmmy | trac = 60 ns 160 | mA [1,2,3.4
trc = tAc (ming, lo = 0 MA trac = 70 ns 150
Operating current Yocs RAS £ Vi maxy, CAS cycling | trac = 60 ns 160 | mA {1,2,5
(Hyper page mode (EDO)) tHPc = tHrc (viny, lo = 0 MA trac = 70 ns 150
CAS before RAS fecs RAS cycling trac = 60 ns 160 | mA | 1,2
tefresh current tc = thc iy, lo = 0 mA trac = 70 ns 150
CAS before RAS lccs CAS before RAS refresh: tras < 200 ns 200 UA 1,2
long refresh current tre = 250.0 us
{512 cycles / 128 ms, RAS, CAS:
only for the uPD4254210) Voo = 0.2 V < Vin £ Vinmax)
OVsVies02V
Standby: tras £ 1 us 300 HA 1,2
RAS, CAS > Vcc =02V
Address: Vin or ViL
ﬁ, O_E: ViH
lo =0 mA 7
TAS before RAS lecr RAS, CAS : 150 | pA 2
self refresh current trass = 5 ms
(only for the uPD42S421Q) Vee = 0.2 V € ViH € Vi vax,)
OVsveg02V
lo= 0 mA
Input leakage current liw Vi=01to 55V | pPD4254210-60-A, 424210-60-A | —10 +10 LA
pPDA254210-70, 424210-70
Vi = 0 to 5.25 V| uPD4284210-60-G, 424210-60-G
All other pins not under test =0 v
Output leakage current low Vo =01to 5.5V |uPD4254210-60-A, 424210-60-A | -10 +10 PA
pPD4284210-70, 424210-70
Vo = 010 5.25 V| uPD4254210-60-G, 424210-60-G
Output in disabled (Hi-Z)
High level output voltage Vou lo = -5.0 mA | uPD4254210-60-A, 424210-60-A | 2.4 v
uPD4284210-70, 424210-70
lo = =0.1 mA | uPD4254210-60-G, 424210-60-G
Low level output voltage Vou lo = +4.2 mA | uPD4254210-60-A, 424210-60-A 0.4 Vv
uPDA284210-70, 424210-70
lo = +0.1 mA | uPD4284210-60-G, 424210-60-G




NEC

uPD4284210, 424210

Notes 1.

lect, lees, lees, loes and lecs depend on cycle rates (trc and turc).

Specified values are obtained with outputs unloaded.

lect1 and lcca are measured assuming that address can be changed once or less during RAS < ViL max)
and CAS 2 ViH MIN).

lcca is measured assuming that all column address inputs are held at either high or low.

icca is measured agsuming that all column address inputs are switched only once during each hyper

page (EDO) cycle.
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AC Characteristics (Recommended Operating Conditions unless otherwise noted)
AC Characteristics Test Conditions

(1) Input timing specification

ViHpiNg =24V ---------mmmonnn

ViLaxy =08V ~«----ocome '

tr=2ns tr=2ns

(2) Output timing specification
+ nPD4254210-60-A, 424210-60-A + uPD4254210-60-G, 424210-60-G
» uPD424210-70, 424210-70

204 @_
VoL maxy = 0.8 V == - -mmcomv VoLmaxy = 0.4V -----mmeoo o

(3) Output loading conditions
« uPD42S4210-60-A, 424210-60-A + pPD4254210-60-G, 424210-60-G
+ uPD42S4210-70, 424210-70
Veo Vee

820 367 kQ

o Vo

100 pF 200 Q 50pF 13.9kQ
cll CL
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Common to Read, Write, Read Modify Write Cycle

Parameter Symbol trwo = 80 ns two = 7018 Unit Notes
MIN. MAX. MIN. | MAX.
Read / Write cycle time tre 104 - 124 - ns
RAS precharge time tre 40 - 50 - | ns
CAS precharge time feen 10 - 10 - ns
RAS pulse width tras 60 |10,000| 70 | 10,000 ns 1
CAS pulse width toas 10 {10,000 12 {10000 ns
RAS hold time trsw 10 - 12 - ns
CAS hold time tosw 40 - 50 - ns
RAS to CAS delay time taco 14 45 14 50 ns 2
RAS to column address delay time tRao 12 30 12 35 ns 2
CAS to RAS precharge time torp 5 - 5 - ns 3
Row address setup time tasr - 0 - ns
Row address hold time tRAH 10 - 10 - ns
‘Column address setup time tasc 0 - 0 - ns
Column address hold time tcan 10 - 12 - ns
OF lead time reterenced to RAS toes 0 - 0 - ns
CAS to data setup time towz 0 - 0 - ns
OF to data setup time toiz 0 - 0 - ns
OE to data delay time toen 13 - 15 - ns
Masked byte write hold time referenced to RAS tmRH 0 - 0 - ns
Transition time (rise and fall) tr 1 50 1 50 ns
Refresh time 1PD4284210 trer - 128 - 128 ms 4
uPD424210 - 8 - 8 ms

Notes 1. In CAS before RAS refresh cycles, trasmax,) Is 100 us.
If 10 us < tras < 100 ps, RAS precharge time for CAS before RAS self refresh (tres) is applied.
2, For read cycles, access time is defined as follows:

Input conditions Access time Access time from RAS
taao < trap (Max.) and treo < tRep (Max.) tRAC (MAX.) TRAC (MAX.)
tran > trap (vax) and treo < tRCD (Max) tan max.) 1RaD + taa max)
trco > tRCD (MAX) {CAC (MAX.) trRco + tcac (Max)

trap (ax) and treo (vax.) 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 2 trap (Max.) and trco = trop (ax,) will not cause

any operation problems.

3. tcre My requirement is applied to RAS, CAS cycles.
4. This specification is applied only to the pPD4254210.
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Read Cycle
trac = 60 ns trac = 70 ns
Parameter Symbol Unit Notes
MiN, MAX. MIN. MAX
Access time from RAS trac - 60 - 70 ns 1
Access time from CAS tcas - 15 - 20 ns 1
Access time from column address tas - 30 - 35 ns 1
Access time trom OE toen - 15 - 20 ns
Column address lead time referenced to RAS traL 30 - 35 - ns
Read command setup time tres 0 - 0 - ns
Read command hald time referenced to RAS 1RRK 0 - 0 - ns 2
Read command hold time referenced to CAS tRcH 0 - 0 - ns 2
Qutput buffer turn-off delay time from OF toez 0 15 0 15 ns 3
CAS hold time 1o OF tcHo 5 - 5 - ns
Notes 1. For read cycles, access time is defined as follows:
input conditions Access time Access time from RAS
tRap < tRAD (Max.) and tncP < tRCD (MAX.) tRAG (MAX) tRAC (MAX.)
trap > trap (maxy and teep < tReo (Maxy taa (Max) tRAD + taa (Max)
tAco > tRCD (max.) teac max) RGO + tCAC 1Max.)

trap (max,) and trop (max.) 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 2 trap max.; and troo > trep max) will not cause
any operation problems.

2. Either trcH (viNg or trrH miNy should be met in read cycles.

3. toezimax, defines the time when the output achieves the condition of Hi-Z and is not referenced to Vou or
Vo
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Write Cycle
Parameter Symbol e =50 1 true = 70 03 Unit Notes
MIN. MAX. MIN. MAX
WE hold time referenced to CAS tweH 10 - 10 - | ns 1
WE pulse width twe 10 - 10 - ns 1
WE lead time referenced to RAS tRwL 10 - 12 - ns
WE lead time refaerenced to CAS towe 10 - 12 - ns
WE setup time twos 0 - 0 - ns 2
OE hoid time toem 0 - 0 - ns
Data-in setup time tos - 0 - ns 3
Data-in hold time tou 10 - 10 - ns 3

Notes 1. twe i, is applied to late write cycles or read modify write cycles. In early write cycles, twe (miN) should

be met.

2. If twes 2 twes Ny, the cycle is an early write cycle and the data out will remain Hi-Z through the entire

cycle.

3. tos v, and tox ving are referenced to the CAS falling edge in early write cycles. In late write cycles and
read madify write cycles, they are referenced to the WE falling edge.

Read Modify Write Gycle

teac = 60 ns tRac = 70 NS
Parameter Symbol Unit Note
MIN, MAX. MIN. MAX
Read modify write cycle time trwe 133 - 157 - ns
RAS to WE delay time tRwo 77 - 89 - ns 1
CAS to WE delay time town a2 - 37 - ns 1
Column address to WE delay time fawo 47 - 54 - ns 1

Note 1. Iftwes > twes piny, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.
If tRwp > tRwD MiNy, towb = towp MiINg, tawo 2 tawp Ny and tcewp = teewo Ny, 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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Hyper Page Mode (EDO)

Parameter Symbol frac = 80 ns toro = 70 s Unit Notes
MIN. MAX. MIN. MAX

Read / Write cycle time tHec 25 - 30 - ns 1
RAS pulse width trase 60 |125000] 70 |125000| ns

CAS pulse width tHeas 10 10000 | 12 |10,000 | ns

CAS precharge time tep 10 - 10 - ns

Access time from CAS precharge tace - 35 - 40 ns

CAS precharge to WE delay time terwn 52 - 59 - ns 2
RAS hold time from CAS precharge tRHCP 35 - 40 - ns

Read modify write cycle time tHPAWG 66 - 75 - ns

Data output hold time tone 5 - 5 - ns

OE to CAS hold time tocu 5 - 5 - ns 4
OE precharge time toep 5 - 5 - ns

Output buffer turn-off delay from WE twez 0 13 0 15 ns 3,4
WE pulse width twez 10 - 10 - ns 4
Cutput buffer turn-off delay from RAS torr 0 13 0 15 ns 3,4
Output buffer turn-off delay from CAS torc 0 13 0 15 ns 3.4

Notes 1. twec Ny is applied to CAS access.

2. If twos > twes (miny, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. If tawp 2 trwb (min.), towp 2 towo Ming, tawp > tawo (v and tcpwo 2 topwo (ving, 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.

3. torc (max., torr (axy and twez (vax,) define the time when the output achieves the conditions of Hi-Z and is
not referenced to Vor or VoL,

4. To make I/Os to Hi-Z in read cycle, it is necessary to contro! Iﬂé, (TS, W_E, OE as follows. The effective
specification depends on state of each signal.

(1) Both RAS and CAS are inactive (at the end of the read cycle)
WE: inactive, OF: active
torc is effective when RAS is inactivated before CAS is inactivated.
torr is effective when CAS is inactivated before RAS is inactivated.
(2) Both RAS and CAS are active or either RAS or CAS is active {in read cycle)

WE, OE: inactive - toez is effective.
(3) Both RAS and CAS are inactive or RAS is active and CAS is inactive (at the end of read cycle)
W—E, OE: active and either tran or treh must be met - twez and twez are effective.

(4) WE: inactive (in read cycle)
CAS: inactive, OE: active - toro is effective.
CAS, OE: active - tock is effective.
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Refresh Cycle

taac = 60 ns trac = 70 NS
Parameter Symbol Unit Note
MIN. MAX. MIN. MAX
CAS setup time tesn 5 - 5 - ns
CAS hold time (CAS before RAS refresh) tohr 10 - 10 - ns
RAS precharge CAS hold time trrc 5 - 5 - ns
RAS pulse width (CAS before RAS self refresh) trass 100 - 100 - us 1
RAS precharge time (CAS before RAS self refresh) tres 110 - 130 - ns |
CAS hold time (CAS before RAS self refresh) tons -50 - -50 - ns 1
WE hold time twi 15 - 15 - ns

Note 1. This specification is applied only to the uPD4284210.
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Read Cycie
tre
tras tre
— Vm- \ Zl 3
RAS V- S 7 \_
tosH
tcre treo 1AsH tcrn
tcas
UCAS V- 7 X f 3
Lcas Vi- / \\: 7/ / \_
thaD tRaL
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Upper Byte Read Cycle

tre
{ras tap .
= Vi X f 3
RAS V- &; Jz \__
tosH
tcre trco traH teen
tcas )
—— Viu- 4 s 4 3
UCAS Vo / N / / \
tcrp tvRk
—_— Vir- 4 3
LCAS \
V- /
tran tRAL
tasr| [ tran tasc toan
- R X
Address YI::- MROW 1 Col.
) troH
'FES; trre 1, twez
—_— Viu- 3
w v [T o \ ///
toes
: toea tcHo ﬂ__ltwsz
N, NN\
M TEATATARARARRARRARAN AN
trac
tan torc
tcac toez
toLz tors
oz 7
Vou- Hi-Z d ¥ Hi-
UNO . =emmme=mms=sssocssessosssersesiessssosssososssasssernononsness {XX Data out JE- ---------

Remark L I/O: Hi-Z
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Lower Byte Read Cycle

RAS

UCAS

LCAS

Address

Lo

tran ltAsc

trp
Vs N
- A
fcr tMRH
Vin- 4
Vi / |
{cAp trco teen
- ?l '4 Y
L= / \_
trap

3 4
oW
tacs

trRH

twrz

i

e
111117

tocH

toes

toea

% AN

INAARRARAN

v/

twez

A

teac

toLz

torr

----------------------------------------------------------------

Remark U l/O: Hi-Z

Data out
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Early Write Cycle

tras 1 tre

RAS v N ' jr ) N

fesh

icrp tRCD | trsH - tern

tcas
o/ Y L/

trap

tasr| | tran tasc
l—]

H
Vin-
Address Vi XXXX Row @r Col.

NN 7/////////// 1V
75 v YRR, XXX KRNKRAKKA,

Remark OE: Don't care
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Upper Byte Early Write Cycle

UCAS

LCAS

Address

vIio

ViH-
Vi

Vin-
Vil

ViH—
Vi—

ViH-
-

tre

tras

tosH

tcre trcD

tRsH tcen

tcas

tcap

‘4

_/

tran

tasa| | tran

tasc

XX =or XX

Col.

INANANANAVS

XXX

tos

tom

XXXXXXHXXH

X
Datain

Remark OF, L I/0: Don't care

I ITITTTTTTT 7]

QOOXX

XXXXXCOONKXX
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Lower Byte Early Write Cycle

tRe

~ tras tre

S | o
tcRe tve

UoRs U 7 N
tcrRe trel e trsH foen

s g:':: 4 !\ \‘ tcas /l !\—

t

lasa| | tra e tasc toad,

Address ¥:’L‘_' XXX>§!_ROW ]§®§ Col. ’I‘A’A’A‘I’X’I’I I‘I‘I’I’I’I’I

w v SN\ || VZ777TTTITTTTTITTTTTTIT
o X XCKXXOKKXKKOOKXXRXER

Vi-

Remark OE, U I/O: Don't care
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Late Write Cycle

RP
— / Y
RAS ™ \‘ % N\

CRP CPN
= 0 /T

ASA H [LASC) C,
Address Y™ R i c
Vil ow ol.
' towL
1

LT

g
5
N\
[~
[~
N
Y
[~
[~
N
~NSd

toex

% Vo [L1//// ALNALELLRRRRRRRRRRRRRANY

toH

[VATe) [
L 11O L~
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Upper Byte Late Write Cycle

tre
tras N ap

Viv- L

— ¥
RAS Vie- S; -/ \
p'
\_

tosu
tcre taco tRSH fcPN
tcas

Trae V-
UCAS Vi 7

tcap tMRH

TRae VK-
LCAS Vi 7 N

tasn| | tra tasc tcaH
r—n
Vin- 4 3
) town,
N tRwL i
tres twe

Vs LT \__ 777777777 TTT77777

toE:

= /1111 ﬂ\\\\\\\\\\\\\\\\\\\\\\

toeo tos tou
Vii= Hi-Z - .
S ST OO

Remark L 1/0O: Don't care

b

— t Ty ETIr amnmo1 (A~ b B s | —
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Lower Byte Late Write Cycle

RAS

UCAS

LCAS

Address

Remark

tre

U 1/O: Don't care

N — N
w o/ _ - N
- _/ NY - 7 L
o A Y WWL
= I\ I T
* i 277777777/ A IITITTITINTRT

Datain

KXQQRRXRNX
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Read Modify Write Cycle

tawc
tras tae
— =Y
RAS N ;,L ‘\_
tosH
tcAR taco trsH tern
ucas Vi R\ = ol k
e w __/ \X Y/ \_
" ano N
{ash| | traH tasc toan
Address  \/* m_‘ﬂow §<X>§: Gal.
{rwo towm
tawo [T
FLCS tewo twp
we o L1111/ 17f N
_ toea toen »
= W
oF \\\\\L\\\\\\\\\ __ EARARRRRRANY
RAC
' taa
tcac _toeo tos to
18 & RORKRRD~ - {0 YAXRARXRRX
torz
toz toez
E:;g \\ﬁ" --------------- 2 . {XX Data out L------------“-ﬂi-'z """""""""




—
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Upper Byte Read Modify Write Cycle

RAS

UCAS

LCAS

Address

U0

uro

I / N
e _/ W\ . Y/ —
w f W;\_
& T = ORI
s S
 TITITITITTINY F R
- TR e 1 e

toez

Data out ]} ---------

Remark In this cycle, the input data to Lower I/O is ineffective. The data out of that remains Hi-Z.
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Lower Byte Read Modify Write Cycle

tawe
RAS trRP :
ms o I | \__
terp tMRH
UCAS V"_,: '4 -~ 3
- __/ _ \_
tcre trco tasH | _ feen
ws W/ N V7 "
tasr tnAHtmD tasc tgAu ‘
O ) S 1 N O
trwo _ tow |
W ul [IMIIIII1T N L
. toEa toen
% % JTTUTIICUGANORW, |/ [ XTUILANNY
) —+ ::::c' locp E?s ton
o4 TRRRRRR 11K o KERKRRARKKRG
. toiz -
terz {oEz
LUO I e e eeeeeeeeenee .QXX CRTY; SUN— M .

Remark In this cycle, the input data to Upper 1/0 is ineffective. The data out of that remains Hi-Z.
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Hyper Page Mode {(EDO) Read Cycle

trasp tre
Ve Y tRHCP —
RAS |, N / \
tosH thec trem
tcae trco tHcas ter thoas tcp tHCAS toen
UCAS  Vm- 3 4 \ 4 3 4 Y
e v _/ \ / x‘_,% VAV A NI
traD tRAL torr
tash| [tRAH  fasc tcan tasgl | tcan tasc| | tean tore
’q—, ] et bt
Vin- '3 \ /4 y
Address Row Col. Col co.  FOXXXXXK
ViL- 3 P e v
tren
tacs [Trenl| twez
-
— Vm- 4 !
WE Vu.—!{‘l{_} N //
twez
tocH tace tace . _tCHo >
v toEa taa fan
JE— IH=— tOLZ
OE oo \\\\\\\\ \ g, toac teac / \\\\
L trac
tas
tcac jDHg jn_ng toez
tcz -
Uio  Vou- Hi-Z 3 4 X 4 y
LIO Voo -memesmemmmmmmmsfieeeeeoenee {Dﬂt Data out 7}--<>§r Data out 1}--<>§( Data out q}---

Remark In the hyper page mode (EDO), 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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Hyper Page Mode (EDO}) Byte Read Cycle

trasp _tep
trHce A
=== ViH-
RAS v, Jf \
tosk y turc trsk
ECF"’: « treo — tncas | thoas < JoPN
_____ Vm- 4 4 3 4
UCAS Vie- \\ 11 \t 7/ / \
Il‘f: top ! tHCAS ; tcp .tMFlH ‘!
— V- -
LCAS v, / \ Jz ) \
{RAD traL || tom
tasn) tran  (lasc toan tasc| | tcan tasc| | teaw torc
q-l 4 ] “«—p{ | > +
Vin= 4 3 D
Address Vi Row Col. Col. Col.
- k K A
tAcH
trcs| thrn| twez
o B o e
= Vm- N /
Ve W LI | \
twez
tocu tace tace toHo
toea | [ taa
= Vin- towz * > 4 3 \\
% 57 AN M NMN S e e ) 1N
. : trac
l[: T fez
toHe

_ feac | toez
‘—'| - »

Vou- Hi-Z 1 . \
U "O VOL- ---------------------------- %% Data out }—-_-- ---------------- .@ Data out ]5--

- i - A
LI/O gc:_ ---------------- 2] -]y{ Data out :} -------------------- }"

Remark 1. In the hyper page mode (EDO), read, write and read modify write cycles are available for each of
the consecutive CAS cycles within the same RAS cycle.
2. This gycle can be used to control either UCAS or LCAS only. Or, it can be used to control UCAS
or LCAS simultaneously, or at random.
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Hyper Page Mode (EDO) Read Cycle (WE Control)

RAS

Address

uio
LIO

Remark

trase tre
V-~ Y tAHcP _
V- X Z \
tosH N tRsH
| terA taco theas tHCAS tHCA teen
Vin- 4 ! / S\ 7 A
Vi~ / Z % 11 ’/ / \
trap tRAL
tasA IE‘AH LA_SE tGan tasc {ean o tasc || toan
- 4 ¥ . |
Vi m Col. Col. [ Col.
ViL- X L 7 K
treH
¢ twez WPZ ﬂ’f
RCS trce ” e thcs tRoH _‘_tncs trAH
Vin- i i i i / N X
ViL- _/ X\ ?\ \ /
tocH twez
toea tcHo
toz
Vin- " d
L_ trac toFR |
- taa tas taa torc
teac twez teac twez leag toez
toz towz toz
Vor— - - i- y—————
V;H --------------- AL -qy Data out Hog Data out Hi-Z Dataout Jr------
- K 7

In the hyper page mode (EDO), read, write and read madify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle.
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Hyper Page Mode {(EDO) Read Cycle (OE Control)

Trase trp
ﬁé zm- \ tRHCP Zt \
L= C r, \
tcsH . tnrc trsH
tcAp| taco tHoAs fcp tHCAS tep tHcas fcen
UCAS V- * R Y
tors i/ \\ 4 N 4 N ; \
LCT) e trRAL torc
torn
tasn Elyyl tas| tcaH tasg| | toan tascl | toan
—
- < X
Address - ﬁ‘now}@ ColA Col.B I(XXX Col.C
¥ 7 K
I tRac
I m taa trcH
[
tres toac tcac foss |t
— - 4 1
WEx'”f{{{ff v \_\EE
- toro tocH oo >
tocH -_ﬂ tace D tace
toep toep focH fero
— V- o ' —
% 5 AN 1 NN WA
. toea 1OEA
toz " .
<oz toez
UG vou- Hi-Z 4 3 Hi-Z
LIO Voo ===mmmesmmetiiemanneanea- Data out B} ---{ X Data out 8-~ Jposnese

Remark In the hyper page mode (EDO), read, write and read modify write cycles are available for each of the
consecutive GAS cycles within the same RAS cyole.
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Hyper Page Mode (EDO) Early Write Cycle

Ry
w

UCAS
LCAS

Address

uvo
LIC

Vine
Vi

V-
Vi

Vin-
Vie-

Vin-
Vi-

Vin-
Vie-

Remarks 1. CE: Don't care

the consecutive CAS cycles within the same RAS cycle.

trasp tap
gx trHoe ; E
K ¥, \
tcsu tHpe tAsH
tear treo tcas tor thoas i | ter tHoas \ toen
/ \ : e Y7
N\ X ] ' / \
thap . traL
tpi tran EAEE toan tasc toan tasc | tcan
's \
XX ”°‘:$01 Col. XXXXi‘ Col. Col.
twes twon twes twon twos| | twen
RQQQQ{, N /N e
ios ton tos tom tos tom
m Data in X 8 8 4 Datain Datain

. Inthe hyper page mode (EDOQ), read, write and read modify write cycles are available for each of
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Hyper Page Mode (EDO} Byte Early Write Cycle

‘ trasp trp
— ti
AAS Vid- _\ RHCP ZL X
Vi- K ¥, N
- tcsh - tnpc - trsH
'ch: tagn thcas trcas teen
UCAS ViH- j p \ Zl \S F 1\_
Vi- S , 3
|LC—R: _ 1cp ticas tcp _ bues
e ViH- X '
LCAS Vi d \ ﬂ \-
taap fRaL
tasr| {tRaH | tasc tcan tasc toan Tasc tean
ptf—r| N o L
Vi 4 L 4 4 h
D 3 O ) N 0 0
L~ } / \ X 7
twes twer twes tweH - twes tweH
== Vii-
T AN Y 2R /_d: i
Ve \ 3 K i ! /
{ps {oH Llos ton

UKo :’,::“ Zxx x Z )]|' Datain | Data in ’I’A’A’A’I’:’I’:‘II

i los {oH

Vin-

L /O Vi

XXOROOOCKNXXXX

XOOOOOOQOOOL_ paar
Remarks 1. OE: Don’t care
2. In the hyper page mode (EDQ), read, write and read modify write cycles are availabie for each of
the consecutive CAS cycles within the same RAS cycle.
3. This cycle can be used to control either UCAS or LCAS only. Or, it can be used to control UCAS
or LCAS simultaneously, or at random.
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Hyper Page Mode (EDO) Late Write Cycle

trasp N trp
N tAHcP
AAS N f K
- K
» tesH tHec tRsH
tcap trco tHcas tee thcas ter || tecas teen
UCAS Vi / ’\ / N i
LCAS V- \: A 1 e 2 / \_
trap trat
tasn| {tran  |tasc tcan tasc| | toam Lasd tcan
—l I.'—. (e
V- 4 \ Y
Address ViL Row E(XL_COI' Col. J@D Col.
- e A
towl tow tow
tewL
tres

Uann'S 'S 7rririris

toeH toEH toen

] N
=\ 77777] Vi Wi ARRARRRRRANY

toeo tos [ | tow toeo, tos| | tow i toep,  tos| | tow

| T S0 () S 0 V00 00

Remark in the hyper page mode (EDO), read, write and read modify write cycles are availéble for each of the
consecutive CAS cycles within the same RAS cycle.

= Vi ¥ \
WE Vu.-(!!!!/ \
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Hyper Page Mode (EDO) Byte Late Write Cycle

LCAS

Address

u¥o

LI/O

Remarks 1.

Vin-
Vie-

Vin-
Vie-

Vin-
Vi~

Vin-
Vi

Vin-
Vi

Viu-
Vi~

Vin-
Vi

Vik-
Vie-

777777 y

foeH

tRase irpP
tRHCP
""'"“"}& Zc 3
2 \—
e tcsu thrc trsH
I‘H_P. tacD tHoas tHoas feen
_ ! 7 b X
N N/ /N
¥
tcrp fer tucas tcp tvRH
JS ZL B
L N
.
e traL
ten| [taas,  |tasc toan sl | tom tisc| | toan
[r—an- HE—- - [
i 3 r N
Row Col. Col. Col. XXX
* * A \ A
tow tow tow.
o TrwL
trcs twe tacs twe thcs twe
L1117 N/ _\i L\

{oer toen

toen fos | | 1iom

SR V/AREIE NN

toED

toH

toen tos
o3|

Hi- g

Q

tosn | t?s tow | tokp

-_-_z__w_;;

In the hyper page mode (EDO), read, write and read modify write cycles are available for each of
the consecutive CAS cycles within the same RAS cycle.

This cycle can be used to control either UCAS or LCAS only. Or, it can be used to control UCAS
or LCAS simultaneously, or at random.
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Hyper Page Mode (EDQ) Read Modity Write Cycle

RAS

UCAS
LCAS

Address

U Iio
LI/O

ulifo
Lo

Vin—

ViL—

ViH—
ViL—

Vin—

Vi—

ViH—
Vi—

Vin—

Vi—

Vor—
Voi—

Vin—
Vi

ANNARRNANY

trasp trp
N ¥
tHPRAWE
tenp trco thoas tce thcas o fop trcas topn
Vi N\ N AN 7
k 2 - 7 1 z/
trap traL
tasn| |tram tasc| [tcan tasc | | tcad tasc| | tcam
e— -} > {
4 4 4
Row Col, Col. Col.
A A R
tawp face toPwn < ace tcPwp towe
tawo towl tawo CWL tawp - trwt |
tacs towo twe, tRCS tcwo tw, (tnos tewo WP
f e »
trac
h tan
tcac tead toen
L—p ] <
toea toea

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

P fte™e=m == LMY YT oM mea M~ —
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Hyper Page Mode {EDO) Byte Read Modify Write Cycle

{Ragp JEH
= V- y y
RAS Vi S: Z y\_
to tHpRwe
| AP | tren thcas thoas toPn,_
=aw ViH- X "4 \ 4 p
ocas o F % / K ] \
terp tcp tHoAS top tMAH
Vie- / ] S; ‘ Z q\_
trap tRAL
tash lt_nﬁli tasg toas tasa | toan fasc| | toan
tt— - et kel | piioe| i
Vin- >;- ) . '
Address V'H Row w Col. Col. Col.
- b x 2
' tace 1a
trwp forwp | H o low
tawp fow tawp  |low tawp tRWL

‘“‘;5 fowp twe F&agg fowp twe JAcs towp
o= Vi 3 | 3
WEVIL_{{{{{) \;jf X‘]l S;lzzzz

trac |
' tas as tar
, = \ o oy, o oy
OF Y™ toea
OF Vi- \lt \!!} }
toz| | toep
E e i
oz toez
ht—> -
uo Ve oo} HIZ Ll I L
VoL-
7o TNA L 1 o S N i N oot Meoabdceea HZZ N
Var-
os| | fow tPS ton
Vin-
UNO y ===mmmmommmmm e meceeees { N Jpememmem——an- T 5.0.0.0 0 LIRS (X in
fos| | tou
Vin-
S K S M
Remarks 1. In the hyper page mode (EDQ), read, write and read modify write cycles are available for each of

the consecutive CAS cycles within the same RAS cycle.
This cycle can be used to control either UCAS or LCAS only. Or, it can be used to control UCAS

or LCAS simultaneously, or at random.
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Hyper Page Mode (EDO) Read and Write Cycle

3 tragp tap
t
s K N
tosH tHPC [GE]
I}C_H: taco thoas | tee tioas 1 tee trcas tcen
Ucas V- X "SI Y XY 7
s w N Sx__JZ AV A
trap tRaL
tasn| |tran t_:g toan tasc| | toan }E‘i ‘tgn.'H
Address \\j:r: mﬁw%f Col. : Col. :, " Col. m
trcs trcH|
e Viee / n *_{' twes tweh /
v //111/7 y L
tocH tace tcHo
v {oEA tan -
T I~ o 3
% v MMM M = /A NARNN NN
I trac [toez]
} " I
teac }_D:c twez
tcz
tﬂgg 32:‘__ SRRV 1 AL & Data out }-(X Dataout}-"- ---------- o S
tos ton
LL,:;‘g \\j::: ---------------------------------------------------------------- -{y Data in => -----------------

Remark In the hyper page mode (EDO), 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 the uPD4254210)

tRass \ trrs .

m——— iH~ y i 3 A
RASl Vie E( j tcnpi

trrc -
tons R

A
Py
h

tosr

UCAS Vwmu- \
LCAS  Ve-

~

Remark Address, WE, OE: Don'tcare L /O, U l/O: Hi-Z
Cautions on Use of CAS Before RAS Self Refresh

CAS before RAS self refresh can be used independently when used in combination with distributed CAS
before RAS long refresh; However, when used in combination with burst CAS before RAS long refresh or with
long RAS only refresh (both distributed and burst), the following cautions must be observed.

(1) Normal Combined Use of CAS Before RAS Self Refresh and Burst CAS Before RAS Long Refresh
When CAS before RAS self refresh and burst CAS before RAS long refresh are used in combination, piease
perform CAS before RAS refresh 512 times within an 8 ms interval just before and after setting CAS before RAS
self refresh.

{2) Normal Combined Use of CAS Before RAS Self Refresh and Long RAS Only Refresh
When CAS before RAS self refresh and RAS only refresh are used in combination, please perform RAS only
refresh 512 times within an 8 ms interval just before and after setting CAS before RAS self refresh.

(3) 1 trassving is not satisfied at the beginning of CAS before RAS self refresh cycles (tras < 100 us), CAS before
RAS refresh cycles will be executed one time.
i 10 us < tras < 100 us, RAS precharge time for CAS before RAS self refresh (tres) is applied.
And refresh cycles (512/128 ms) should be met.

For details, please refer to How to use DRAM User's Manual.
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CAS Before RAS Refresh Cycle

ViH-

RAS Vi

ViH-

UCAS
LCAS Vi

fAc

R

tRas

tras

tcsa teHr

[

N\

X

tarc

tosm

{cHr

/

‘<\:\§

K

tRrC

cRp \—
-

teen

\_/

Remark Address, WE, OE: Dontcare L /O, U I/Q: Hi-Z

RAS Only Refresh Cycle

Vin-
Vi~

ViK-
Vi-

UCAS
LCAS

Vin-

Address Vi

r

- " tre
o tras |1 trp tras | trp
N \ ‘ N
- "
{cre
trec e
tcap teen
/ AN
AR tran tasn » tRaH
Y \
Row Row

Remark WE, OE: Don'tcare L /O, U 1/O: Hi-Z
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Hidden Refresh Cycle (Read)

tre tac
tras LGN 1RAs AL
— V- y X —| X
RAS Vi S ;, \( )|Z \
tc'."i " trco then | tenr tcen
UCAS Vm- 4 ) s y'
LCAS V- / \ \ ,Z \
< tRAD te tRaL .
tasA tRaH tasc tean
Address I MROW i Col.
L= IV
{ACH
tres win €™ twez
WE W ’ \ W/
we v [1111 11117 /.
toes - twez
toea N :cfsl
% vl AN VAN AERRRRRRNNNNY
V- /
t
L t::c torr
teac torc i
_ o " {oez
foz R

Ul/OV Vor- Hi-Z I \ Hi-Z
LIJO Vo= = s s ssemseemessssnene 4@1 ‘ Data out i’ -------
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Hidden Refresh Cycle (Write)

Al
tras tap " taas , tre
— Vi \ ; ;
RAS
Vi~ \— F \‘ l \_
torp rco tRSH tcHR | e tern
UCAS Vi 4 3 3
LCAS Vi- \\'( L
trAD
tasn| | tran tasc tcan
o——ii{ L

- (
Address Vin m Row )@ Col
Vi- p .

twes twen

7 AN Y LI 777/
ulo - m‘"—ﬁ )

Remark OE: Don't care

ARXRKXXKXOOOONXX
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Package Drawings

44 PIN PLASTIC TSOP(II) (400 mil)

44 23
HAARHHARAA | HHHABHRHAARH

detail of lead end

Y
w (o9
1 22
A
. H
| | : J
| 1
‘HIHII'IIIIIIIIIIlllll—lllllllllllllllllﬂl' {:F_f[(‘
...i._____-._.. ___________ Yy ] ermma—— "
L
DB M ®
NOTE ITEM MILLIMETERS  INCHES
Each lead centerline is located within 0.13 mm (0.005 inch} of A 18.63 MAX.  0.734 MAX.
its true position (T.P.) at maximum material condition. 8 0.93 MAX. 0.037 MAX.
c 0.8 (T.P.) 0.031 (T.P.}
0.08
D 0.32%457 0.013+0.003
E 0.1120.05 0.004+0.002
F 1.2 MAX. 0.048 MAX.
G 0.97 0.038
H 11.760.2 0.463+0.008
I 10.1610.1 0.400+0.004
J 0.8£0.2 0.0310-902
.02
K 0.14533-022  0.006+0.001
L 0501 0.020*3-904
M 0.13 0.005
N 0.10 0.004
ad 7° o 7°
P Pt 04

$44G5-80-7JF4
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40 PIN PLASTIC SOJ (400 mil)

40

21
iminialislinisisisisisisinlsisisinini=]s

L1ILILILJI.JI_ILJLJUI_.II_II_!I_II_ILILJLILII_I5.OI

F E
5
]
( |
o [ ' -
FEER LY ATLY ) | J
A by g g u iy Uy i =4 ! N
T
I —
[ Q
L k] :
MBS N @
NOTE o n ITEM_MILLIMETERS  INCHES
Each lead centerline is located within 0.12 mm (0.005 inch) of 0.0 £0.008
its true position (T.P.) at maximum material condition. B 262979735 103610414
C 10.16 0.400
D 11.18+0.2  0.440£0.008
E 1.08t015  0.043+3:00¢
F 0.7 0.028
G 3.5:0.2 0.138:0.008
H 2.410.2 0.094+9-009
I 0.8 MIN. 0.031 MIN.
7l 2.6 0.102
K 1.27(TP)  0.050(T.P)
M 0.40£0.10  0.016*J-304
N 0.12 0.005
P 9.40£0.20  0.3700.008
Q 0.15 0.006
T R0.85 R0.033
U 020G oonegggs

P40LE-400A-2



NEC uPD4254210, 424210

Recommended Soldering Conditions

Types of Surface Mount Device

4PD4254210G5, 424210G5: 44-pin plastic TSOP (II) (400 mil)
1PD42S4210LE, 424210LE: 40-pin plastic SOJ (400 mil)



