NEC/

PRELIMINARY DATA SHEET

MOS INTEGRATED CIRCUIT

uPD4264160, 4265160

64 M-BIT DYNAMIC RAM
4 M-WORD BY 16-BIT, FAST PAGE MODE

Description
The uPD4264160, 4265160 are 4,194,304 words by 16 bits dynamic CMOS RAMs. The fast page mode capability
realize high speed access and low power consumption.
These are packaged in 50-pin plastic TSOP(H).

Features
+ 4,194,304 words by 186 bits organization + Single +3.3 V + 0.3 V power supply
+ Fast access and cycle time
Part number Power consumption Access time R/W cycle time Fast page mode
Active (MAX.) | Standby(MAX.) (MAX.) (MIN.) cycle time (MIN.)
PD4264160-A50 396 mwW 1.
- 80 mw 50 ns 90 ns 35 ns
1PD4265160-A50 504 mW {CMOS level
input)
pPD4264160-A60 360 mW
60 ns 110 ns 40 ns
#PD4265160-A60 432 mW
uPD4264160-A70 324 mW
70 ns 130 ns 45 ns
uPD4265160-A70 396 mwW
#PD4264160-A80 288 mW
80 ns 150 ns 50 ns
p#PD4265160-A80 360 mw .

- CAS before RAS refresh, RAS only refresh, Hidden refresh

Part number Row address | Column address Refresh Refresh cycle
1PD4264160 A0 - A12 AOD - A8 RAS only refresh, Normal read/write 8,192 cycles/64 ms
CAS before RAS refresh, Hidden refresh 4,096 cycles/64 ms
1PD4265160 ¢ A0 - A1 AO - A9 @ only refre_sh, Normal read/write, 4,096 cycles/64 ms
CAS before RAS refresh, Hidden refresh
The infor in this d t is subject to change without notice.
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NEC

Ordering Information

1PD4264160, 4265160

Access time

Part number (MAX.) Package Refresh
uPD4264160G5-A50 50 ns 50-pin plastic TSOP (1) CAS before RAS refresh
uPD4264160G5-A60 60 ns (400 mil) RAS only refresh
nPD4264160G5-A70 70 ns Hidden refresh
1PD4264160G5-A80 80 ns
#PD4265160G5-A50 50 ns
1PD4265160G5-A60 60 ns
uPD4265160GS-A70 70 ns
1PD4265160G5-A80 80 ns
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NEC ’ 1PD4264160, 4265160

Pin Configuration (Marking Side)

50-pin Plastic TSOP (I} (400 mif)

Vee O—1 u 50 |——0 GND
VOl Oe—nl2 49 |=—=0 /016
102 O-e—{3 48 [«—»-0 /015
O3 O=—nla 47 =0 11014
V04 O=—>{5 46 =0 /013
Vec O—16 45 }——0O GND
/05 Oe—>]7 44 |0 /012
1/06 O=—a18 43 fa—>0 11011
107 O=—l9 42 [«—=0 1010
108 Ol 10 . x 41 f=—=0 1109
NC o—{11 § 'é’ 40l—onNc
Vee O—12 § § 39|—oGND
WE 0—»{13 = 38 |l«—0O LCAS
RAS 0—»{14 gg 37 J«—0O UCAS
NC 0—15 36 [«—O OE
NG 0—]16 35} —oNC
NC o—{17 34}—onNc
NC 0—]18 33 |«—0 A12/INC™®
A0 O—={19 32 l«—OAl1
Al O—={20 31 [«—0A10
A2 O—={21 30 [«—0 A9
A3 O—»i22 29 +—o0 A8
A4 O—»23 28 [«—O0 A7
A5 O—{24 27 l+—0 A8
Vee 25 26 —OGND

Note A12 ... uPD4264160
NC ... uPD4265160

AOD to A12 : Address Inputs
/01 to 1/016 : Data Inputs/Outputs
RAS : Row Address Strobe
UCAS : Upper Byte Column Address Strobe
LCAS : Lower Byte Column Address Strobe
WE : Write Enable
OE : Output Enable
Vce : Power Supply
GND : Ground
NC : No Connection
BN Ly2?525 009L448 92T WA 637
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NEC

1PD4264160, 4265160

Input/Output Pin Functions

1101 to 1/018.
Pin name Input/Output Function

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

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

= CAS before RAS refresh

UCAS, LCAS Input TUCAS, LCAS activates data input/output circuit by latching column address

(Upper, Lower column and selecting a digit line connected with the sense amplifier.

address strobe)

AD to Axhote Input Address bus.

(Address inputs) Input total 22-bit of address signal, upper bits and lower bits™* in sequence
(address multiplex method).
Therefore, one word is selected from 4,194,304-word by 16-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 (trax, tcaw)
are specified for the activation of RAS and CAS.

WE Input Write control signal.

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

OE Input Read control signal.

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

/01 to /016 Input/Qutput | 16-bit data bus.

(Data inputs/outputs) 1/01 to /0186 are used to input/output data.

Note
Part number Address inputs Upper bits Lower bits
uPD4264160 AD-A12 13 9
#PD4265160 AO-A11 12 10

638
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NEC uPD4264160, 4265160

Electrical Specifications (Preliminary)

- CAS means UCAS and LCAS.

« Al voltages are referenced to GND.

+  After power up (Vcc > Vecming), 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 internal circuit.

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on any pin relative to GND VT -0.5t0 +4.6 Vv
Supply voltage Vce -0.5t0 +4.6 Vv
Qutput current lo 20 mA
Power dissipation Po 1 w
Operating ambient temperature Ta 0 to +70 °C
Storage temperature Tsg -~-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
describedin the operational section of this specification. Exposure to Absolute Maximum Rating
conditions for extended periods may atfect device reliability.

Recommended Operating Conditions

Parameter Symbot Condition MIN. TYP. MAX. Unit
Supply voltage Vee 3.0 3.3 3.6 .V
High level input voltage Vin 2.0 Vee + 0.3 v
Low level input voltage Viu -0.3 +0.8 \
Operating ambient temperature Ta 1] 70 °C

Capacitance (Ta = 25 °C, f = 1 MHz)

Parameter Symbol Test condition MIN. TYP. MAX. Unit
Input capacitance Cn Address 5 pF
Cr RAS, CAS, WE, OE 7
Data input/output capacitance Cio 7[e] 7 pF

Bl Lu2?525 0091450 588 WE
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NEC

1PD4264160, 4265160

640

DC Characteristics (Recommended operating conditions unless otherwise noted)

[#PD4264160]
Parameter Symbol Test condition MIN. | MAX.] Unit | Notes
Operating,current lec RAS, CAS Cycling trac = 50 ns 110 mA 11,23
tRc = tRC (MIN) trac = 60 ns 100
lo=0mA trac = 70 ns 90
trac = 80 ns 80
Standby current lce2 RAS, CAS 2 Vi, lo = 0 mA 1.0 mA
RAS, CAS 2 Veo - 0.2V, lo = 0 mA 0.5
RAS only refresh current lecs RAS Cycling, CAS > Vmeany | trac = 50 ns 110 | mA [1,2,3 .4
tac = trc (MiN), lo = 0 MA trac = 60 ns 100
trac = 70 ns 90
trac = 80 ns 80
Operating current lcce RAS < Vi axy, CAS Cycling | trac = 50 ns 90 | mA [1,2,5
(Fast page mode) tec = tec vy, Jo = 0 MA trac = 60 ns 80
trac = 70 ns 70
trac = 80 ns 60
CAS before RAS lecs RAS Cycling trac = 50 ns 140 | mA | 1,2
refresh current trRG = tRG (MIN,) trac = 60 ns 120
lo = 0 mA trac = 70 ns 110
trac = 80 ns 100
input leakage current [T) Vi=0to36V -5 +5 KA
All other pins not under test = 0 V .
Output leakage current low Vo=0to36V -5 +5 HA
Output is disabled (Hi-Z)
High level output voltage Vou lo = =2.0 mA 24 Vv
Low level output voltage Vou lo = +2.0 mA 0.4 Vv

B Li42?525 0091451 414 N
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NEC ' 1PD4264160, 4265160

[£PD4265160]
Parameter Symbol Test condition MIN. | MAX.| Unit | Notes
Operating current loor RAS, CAS Cycling trac = 50 ns 140 [ mA | 1,23
trc = trc MiIN) trac = 60 ns 120
lo=0mA trac = 70 ns 110
trac = 80 ns 100
Standby current locz RAS, CAS > Vi mmy, lo = 0 mA 1.0 | mA
RAS,CAS 2 Voc - 0.2V, lo =0 mA 0.5
monly refresh current loca RAS Cycling, CAS 2 Vi, | trac = 50 ns 140 mA }1,2,3 4
tac = tac (MiNy, 1o = 0 MA trac = 60 ns 120
trac = 70 ns 110
trac = 80 ns 100
Operating current lces RAS < Vi max), CAS Cycling | taac = 50 ns 90 mA |1,2,56
(Fast page mode) tec = tec miny, lo = 0 MA trac = 60 ns 80
trac = 70 ns 70
thac = 80 ns 60
CAS before RAS Iccs RAS Cycling taac = 50 ns 140 | mA | 1,2
refresh current trc = trc (MINy taac = 60 ns 120
lo=0 mA trac = 70 ns 110
trac = 80 ns 100
Input leakage current hay Vi=0to 3.6V -5 +5 HA
All other pins not under test = 0 V
Output leakage current low Vo=0to 3.6V -5 +5 1A
Output is disabled (Hi-2Z)
High level output voltage Vou lo = -2.0 mA 2.4 \
Low level output voltage Vo lo = +2.0 mA 0.4 v

Notes 1. lcc1, lccs, Iccs and lccs depend on cycle rates (tac and tec).
2. Specified values are obtained with outputs unioaded.
3. lcct and leca are measured assuming that address can be changed once or less during RAS < ViL (max)
and CAS 2= Vin i,
4. Icca is measured assuming that all column address inputs are held at either high or low.
5. lcca is measured assuming that all column address inputs are switched only once during each fast page
cycle.

B 427525 0091452 350 W 641
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NEC _ 1PD4264160, 4265160

AC Characteristics (Recommended Operating Conditions unless otherwise noted)
AC Characteristics Test Conditions
(1) Input timing specification (2) Output timing specification

VoH MiN) =20V --=------~--
VoL max) =08 V------------

ViH Ny =2.0V

ViL (max) =0.8V

(3) Output load condition

Vee

1,180 Q

[l[e}
100 pF

CL 7—77|- 870 Q

Common to Read, Write, Read Modify Write Cycle

parameter Symbol taac = 50 ns trac = 60 ns trac = 70 ns trac = 80 ns Unit INotes
MIN. | MAX. | MIN. [ MAX. | MIN. | MAX. | MIN. | MAX.

Read / Write cycle time trc 90 - 110 - 130 - 150 - ns

RAS precharge time tre 30 - 40 - 50 - 60 - ns

CAS precharge time toen 8 - 10 - 10 - 10 - ns

RAS pulse width . tras 50 {10,000/ 60 |[10,000| 70 (10,000| 80 [10,000{ ns
GAS pulse width toas 13 [10,000| 15 |10,000} 18 [10,000] 20 |10,000| ns

RAS hold time trsH 13 - 15 - 18 - 20 - | ms

CAS hold time tosH 50 - 60 - 70 - 80 - ns

RAS to CAS delay time taco 18 37 20 45 20 52 25 60 [ ns | 1
RAS to column address delay time trao 13 25 15 30 15 35 17 40 ns 1
CAS to RAS precharge time tore 5 - 5 - 5 - 5 - ns | 2
Row address setup time tasr 0 - 0 - 0 - 0 - ns

Row address hold time tran 8 - 10 - 10 - 12 - ns
Column address setup time tasc 0 - 0 - 1] - 0 - ns
Column address hold time toau 13 - 15 - 15 - 15 - ns

OE lead time referenced to RAS toes 0 - 0 - 0 - 0 - ns

CAS to data setup time teiz 0 - 0 - 0 - 0 - ns

OE to data setup time toz 0 - 0 - 0 - 0 - ns

OE to data delay time toeo 10 - 13 - 15 - 15 - | ns
Masked byte !E hold time tMRH 0 - 0 - 0 - 0 - ns
referenced to RAS

Transition time (rise and fall) tr 3 50 3 50 3 50 3 50 ns
Refresh time tReF - 64 - 64 - 64 - 64 ms

B Ly27525 0091453 297 M
642
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NEC 1PD4264160, 4265160

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

Input conditions Access time Access time from RAS
trAD < tRaD (Max) @nd tReo < tRCD (MAX) tRAG (MAX.) tRAC (Max)
trRAD > tRAD (Max.) ANd trRco < tRCD Max.) taa (Max.) 1RAD + taa (Max)
trco > tRCD (MAX) teac (maxy trco + tcac (max,

trap (Max.) and trco (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 > trap (vax.) and trco 2 trep (vax.) will not cause
any operation problems.

2. tckp (MIN) requirement is applied to RAS, CAS cycles.

Read Cycle
trac = 50-ns | trac = 60 ns trac = 70 ns trac = 80 ns
Parameter Symbol Unit |Notes
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. { MIN. | MAX,
Access time from RAS trac - 50 - 60 - 70 - 80 ns 1
Access time from CAS teac - 13 - 15 - 18 - 20 ns 1
Access time from column address taa - 25 - 30 - 35 - 40 ns 1
Access time from OE toea - 13 - 15 - 18 - 20 ns
Column address lead time
—— t 25 - 30 - 35 - 40 - ns
referenced to RAS e
Read command setup time tacs 0 - 0 - 0 - 0 - ns
Read command hold time
— t 0 - 0 - - 0 - ns 2
referenced to RAS A 0
Read command hold time
— t - - - 0 - ns 2
referenced to CAS Aew ° 0 0
Output buffer turn-off delay oz | o [ 0] o 13| o || o5 |ns]|a
time from OE
C?u!put buffer turn-off delay torr 0 10 o 13 0 15 0 15 ns 3
time from CAS
Notes 1. For read cycles, access time is defined as follows:
Input conditions Access time Access time from EAS
trAD < tRaD (Max) and trco < tRco (Max) tRAG (MaX.) tRAC (MAX)
tRAD > tRAD (MAX,) ANd tRco < tRco Max,) tAA (MAX.) tRAD + taa (MaAX,)
treo > tRCD (MAX) toac max) tRCD + tcAC (MAX)

trap (Max,) and treo (vax,) are specified as reference points only; they are notrestrictive 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 = trap (max.) and treo = trep (vax.) will not cause
any operation problems.

2. Either tacH (viny Or trrH viN) Should be met in read cycles.

3. torrmax,) and toez(wax,) define the time when the output achieves the condition of Hi-Z and is not referenced
to VoH or VoL.

M Luy27525 0091454 123 WE 643
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NEC : uPD4264160, 4265160

Write Cycle
Parameter Symbol trac = 50 ns | trac = 60 ns trac = 70 ns trac = 80 ns unit | Notes
MIN. | MAX. [ MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
WE hold time referenced to CAS twon 8 - 10 - 10 - 15 - ns 1
WE pulse width twe 8 - 10 - 10 - 15 - | ns {1
WE lead time referenced to RAS tRwe 13 - 16 - 15 - 15 - ns
WE lead time referenced to CAS towe 13 - 15 - 15 - 15 - ns
WE setup time . twes 0 - 0 - 0 S- 0 - ns 2
OE hold time foen 0 - | o - 0 - 0 - ns
Data-in setup time tos 0 - 0 - 0 - 0 - ns 3
Data-in hold time toH 10 - 10 - 15 - 15 - ns 3

Notes 1. twemin) is applied to late write cycles or read modify write cycles. In early write cycles, twck (i) should
be met.
2. 1f twos 2 twes (vin), the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle.
3. tos i) and ton miny 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 =50 ns{ taac=60Nns | trac=70ns trac = 80 NS
Parameter Symbol Unit | Note
MIN. [ MAX. | MIN, | MAX. | MIN. | MAX. | MIN. | MAX.
Read modify write cycle time tawe 128 - 153 - 175 - 195 - ns
RAS to WE delay time tawo 70 - 83 - 95 - 105 - ns | 1
CAS to WE delay time tewo | 33 - 38 - 43 - 45 - | ns | 1
Column address to WE delay time tawp 45 - 53 - 60 - 65 - ns | 1

Note 1. IftwestwesMiny, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.
If tRwo 2 tawp (MIN.), towp 2= towo (N, tawp 2 tawp (ving and tepwo 2 topwo (Miny, 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.

644 B Lu4y2?525 0091455 DbLT EE
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NEC uPD4264160, 4265160

Fast Page Mode

Parameter Symbol taac = 50 ns | trac = 60 ns trac = 70 ns trac = 80 ns nit | Note
MIN. | MAX. | MIN. [ MAX. | MIN. [ MAX. | MIN. | MAX.
Fast page mode cycle time tec 35 - 40 - 45 - 50 - ns
Access time from CAS precharge tacp - 30 - 35 - 40 - 45 ns
RAS pulse width trasp 50 [125,0000 60 [125,000) 70 |125,000f 80 |125,000| ns
CAS precharge time tep 8 - 10 - 10 - 10 - ns
RAS hold time from CAS precharge | truce 30 - 35 - 40 - 45 - ns
Read modify write cycle time terwe 73 - 83 - 90 - 95 - ns
CAS precharge to WE delay time tcrwo | 50 - 58 - 65 - 70 - |ns |t

Note 1. Iftwes =twes v, the cycleis an early write cycle and the data out will remain Hi-Z through the entire cycle.
If tawo 2 tawo (MiN.), towp 2= towo (viny, tawp 2 tawo (viny) and tcepwo 2 tepwo viny, 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

Parameter Symbol taac = 50 ns | tmac = 60 ns trac = 70 ns trac = 80 ns Unit | Note
MIN. | MAX. | MIN. | MAX. | MIN. [ MAX. | MIN. | MAX.
CAS setup time tesn 5 - 5 - 5 - 5 - ns
CAS hold time (CAS before RAS refresh)| tour 10 - 10 - 10 - 10 - ns
RAS precharge CAS hold time teirc 5 - 5 - 5 - 5 - ns
WE setup time twsr 10 - 10 - 10 - 10 - ns-
WE hold time twin 15 - 15 - 15 - 15 - ns
M bu27?525 0091456 TThL W 645

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



NEC 4PD4264160, 4265160

Read Cycle
trc
tras trp
== Vih— \ f 3
RAS T A\ 7 |
‘ tesk
tcre | teco tAsH toen
r_. tcas
UCAS Vin— '
1CAsS ViL— \\f / / \‘—
traD tRaL
F_sn; traH tasc toan
poves = XX eow KA o>} XRXCRXRX
’J o
Tros| tRRH

w v 77777777771 AN

« % OO | 77777777
ls://g 3::: __________________________ S t m -------------- @]‘ Dataot  J-rifee

646 B by27525 0091457 932 M
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NEC

uPD4264160, 4265160

Upper Byte Read Cycle

W A 7 N
e e = =
U e N ' i
el S _ T
Address x::: m‘ Row :@ Col.
w N /17T t NN
o W \\\\\\I\\\\\ LRARRRRRRN AL
toz ‘_bu—j
Ulo xg:: __________________________ e eeee 4 g &‘ Dataout  Jeriifee.

Remark L I/0: Hi-Z

W Ly27525 009Lu58
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NEC

uPD4264160, 4265160

Lower Byte Read Cycle

RAS

UCAS

LCAS

Address

Lo

Remark

648

trc

tras trp

Vin— X 4 p'
Vii— S( ,Z \

{CRP| tMRA
ViH— f 3
Vie— \

tosH
{crRp taco tast torn
tcas
ViH= 3 4 y
Vi— \\( / / \
traD thaL
tasa| | tran tasc tcan
|—

w- /L1111

- NN | 77777777
S Mz e {X)gi o

B L427525 0091459 705 W
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NEC

uPD4264160, 4265160

Early Write Cycle

iras

tap

ViH— \

RAS Vi— S

tcsu

trsH

tcen

tcas

UcAS Y W\

1asR

lat—!

Vik— \
Vi XXXX Row 7@ < 4

Address

XXXXXX

twen

\V\/
XX

RXOXXXXXXXO

Y

SN\
l.t";ﬁ

uio
Lo

ViH—
ViL— .

XXXXXXXXXXXXXX

Remark OE: Don't care

KX

B Lu427525 0091460 427 W
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NEC

1uPD4264160, 4265160

Upper Byte Early Write Cycle

tre

tras trp
= Vw—_ X 4 3
RAS vy S; 2 \
tesH
tcap troo trsH topn
tcas

vl W

g

[CAS v,_

=g
4
f
Ig

—_ X
Address xm m Row
L— 4

(XXX RRRRRRKXXXR

e eANANNAAN\ N
u o x::’: XXXXXXXXXX>§

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

%j,//////// LI

XKXXKXKIXXKXKIXXKXKKXKXXX

B Ly4y2?525 0091461 363 HHE
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NEC uPD4264160, 4265160

Lower Byte Early Write Cycle

tre
tras tap

— Vu—_ 3

RAS '™ S( / \
terr tMRH

— V  —

UCAS "~
tcap trco

— \H— p

[CAS ™ A\ \

,‘ugltm tasc

pasess 2= JOOKOE_Pew XX o IO

w NN\ | 7777777777777 TTT7777777

tos toH
|

o 3= XOOQOQOKR_ = KXXOOCOOONKXX

Remark OE, U /O: Don't care

B Lu27525 00914k 27T N 651
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NEC

uPD4264160, 4265160

Late Write Cycle

RAS

UCAS
LCAS

Address

uio
Li/O

652

Vin—
Vi—

Vin—
Vii—

ViH—
ViL—

Vih—
Vie—

Vin—
Vi—

Vin—

trc

tras . tap
— —
A
tesu
torp| | . {rcD trsH tcen
tcas
3 4 h
\ X Y 7 \
trao
tasr| | tRan tasc tcan
pet—1
4 b R
N 7
towe
trwe i
twe

77777777777

[P

LI

L1117

Data in

&

=
ATELARARRARARARRRRRNARNY

>

)

XXXXXXXXXXX

B 427525 0091463 13- WM
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NEC uPD4264160, 4265160

Upper Byte Late Write Cycle

tre
tras trp

S7a  Vh— \

RAS Vii— S: ?‘ ) \
N

o rtC_RP. trco l;:: tepn
UCAS V"™ ‘\ \t ] /‘

Taa VH— 3

LCAS oM~ r N\

trao

tasr] | tRaH tasc tcan
>

, Ve \
Address V::—XXXX Row Co. ]
towe
tAwL |

w - T7IIIITI N

LT

Il

Eﬁ‘
= W /L1/111/A ALLALLARRRRRRARRRRARNRANY
v Ry Y KRNI

Remark L I/O: Don't care

B bL427525 00914b4 072 WM 653
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NEC

pPD4264160, 4265160
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Lower Byte Late Write Cycle

RAS

UCAS

LCAS

Address

Lo

= w2/

L—Jr-“*

Vo N B - AN
r‘tﬁp’ | tmRH ]
w7 o N
"tc_"' taco ::Hs teen
w f _ Y Vi \_
- //////////’r_. s_]////////////////////

EH

Vin— Hi-Z

Vii—

Remark U I/O: Don't care

’\\\\\\\\\\\\\\\\\\\\\\

ORI

Datain

BN Luy2?525 00914b65 TOS W
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NEC uPD4264160, 4265160

Read Modify Write Cycle

trwe
tras « tre
== Vu—_ X :
RAS  yu_ N ,ZF \
tesH
toap trep tAsH teen
UCAS Vit— r_. v \ . — teas / 4 Y
tcas Vo—___/ L L/ \
traD

tasp| | tran tasc tcan
\ s \
Address V'”—Mﬁow @ Col.
Vii— } A N
trwo tcwn_
tawo

W 3:::////////////*1'2E = ‘%—]////////////7
o x."::\\\\\\\ \\\\\\\\ ./ \\\\\\\\\\\\\\

U0 Ve : —
8 TR e N X XRXRARERARD

ey

toiz toez
uwo Vou— o MZ NN Datmont Beeeeneeeeeennnnd Mz e
LIO Vo i Dataout]}

M 427525 00914bb 945 N 655
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NEC

uPD4264160, 4265160

Upper Byte Read Modify Write Cycle

RAS

UCAS

LCAS

Address

U o

uo

. | —_—
"Qc_np. treo ) ::: l teen ]

v N Y / A

. rt_cip' tmn)

Vi . n__
el s s B oy

x::: m Row m Col. A o

v 77777777777 \_

£~ CCAANAWANNTN | f AAAAARRRANNY

= TR -4 o XRRRXXKRRXK

xg:: .................... HiiZ s ‘?I@‘ Data out }-H'Z -----------------

Remark In this cycle, the input data to Lower 1/O is ineffective. The data out of that remains Hi-Z.
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Lower Byte Read Modify Write Cycle

trwe
tras tae

v ViH— \
RAS S( JZ

g

tmMRH

{icas ViH—
UCAS Vi— N\

tosn
{crp trcD tAsH tepn
v - 3 toas y i
- e
[CAS \\t / 7 N\
traD
B\_s& tRaH . tasc tcan

Vin— 3
tawo tow

I

rcs town
toea toeH

w W 77777ITTITTF
S S\\\\WWWWWLY EALLAARRRRNN

-
ViH—
o TR L 0 e RRERKKRRARK:

i tELZ toez
— Hi - Hi-Z
LIO :IIOH ......................'..Z. ................ Data out }. .................... e
oL—

Remark In this cycle, the input data to Upper I/Q s ineffective. The data out of that remains Hi-Z.
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Fast Page Mode Read Cycle

RAS

Address

u o
L1/O

ViH—
Vie—

Vih—
ViL—

Vih—
Vi—

Vin—
ViL—

ViH—
ViL—

Von—
Vor—

tRasp tre
— tRHCP
N
o tosn — tec ttnsw ‘
I‘_R'P tncn) [ icp s : tcp ] cas ; CPN
/ \ 7N 7N N
traD traL
asq) .RIAN tasg toan ILAEO. foan }5& toan
§X>§‘ Row IO@ Col Col [ co XX
troH,
tacs tacH|  tacs trcH|  [tacs M
1] L] >+ ] trrH
Y, M NN\
toes
i} tacp tace]
tora toea J} toEA
1 oz
SNSRI | N e\ A777777
L taac ftorz fioez
- taa tan taa torF
tcac torr fcac torF tcac OEZ
foiz toz tez
Tmmmemesesaces i S -§ q Data outP--'-"---Z-{ X| Data ou#-tﬁ-:z'-g & Data outxi-'ﬁ-i:-g---

Remark In the fast page mode, read, write and read modify write cycles are available for each of the consecutive
TAS cycles within the same RAS cycle.
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Fast Page Mode Byte Read Cycle

RS o
G
W
Address x::'__
WE
o -
U o \‘j;”_‘
Lo xz*:
Remarks 1.

2.

trase tre
) = R
fosu tec tRsH
fcap) taco tcas toas teen
) "4 p'8
/' N / N /) \

icre tcr tcas tcp tmRH i

_/ N i L
tRaD tRaL
tasg| ftran  [tasg toan Jasc| | toan tasc| | tean

(
treH
tres tren | |tRcs treH| [tRos <
I > s Bt L trre

W Y !. : : \
tace tace
toea J’ toEA L Toea
NN [ e |/ NE L 477777,
l t“c toez tan
tcac tcn:-’ oo tore
towz o In5g |
el {Dﬂ‘oata out? iz :3;# p— Out:}_ti.:_-_z__.
tan E‘ZE’
! tcac torF
toz
s g &‘Dataom} Hi-Z

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.

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.

M Luy27?525 0091470 37 A 659

Powered by | Cniner.comEl ectronic-Library Service CopyRi ght 2003



NEC uPD4264160, 4265160

Fast Page Mode Early Write Cycle

trasp ) trp

tRHcP
—— ViH— 3\ f
RAS Vi— L 4
tosu trc trsH
torel taco tcas tcp teas tep teas torn

el | N /N RN

trap

tashl (tran | tasc tean tasc tean tasc| | toaw
pet—— p—
Address V"'~ Row Col. | Col Col
Vie— 0! L . - .

twes twew twcs twen twes| twer
WE Vi—
W (((W\[ /—\[_ F\F i
Vi—'\ . P ) 4 : . ,/
tos ton tos to tos ton
U0 Vin— Data i Datai " Datai
Lo ViL— n ] A in 4 s ata in

Remarks 1. OE: Don't care
2. In the fast page mode, read, write and read, modify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle.
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Fast Page Mode Byte Early Write Cycle

trasp tep
— — 1
RAS Vii— S RHCP Z
Vie— K 7
tosu tec tasu
P‘C_": thco teas toas tern

i T N/ 7/ X

sl f | S \

tran tasc fcaH
amal

p——) T ) X0
w1 I

.

tos ton

ton
uro Y d 3 f

tos tou
V
110 v KXKXKXKXKXXXXXXK o

Remarks 1. OE: Don't care
2. 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.
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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Fast Page Mode Late Write Cycle

trasp tre
— x::: S tRrCP Z '!\___
tcAep| troo o tcas tee tmstpc tce tcTssu oy
_ e e —*F 1
oS e \ \ f N /N
tasn ﬁa_:;o g ftow | tasgl | tow fasg] ﬁtl
Address " Row Col. Col. ] [ Col. >_< Z X
tow tow tc:’"‘
tres twe I‘rﬁ’ | twe e tRres twwmf’L
we =71/} N W 20000000 004
toEn toen lo_g‘r:]
o o ANVARRARRRRANY

g
i

rc
60
<<
~
(]
=
'
N
E
H
i

X Hi X Hi- )
Datain Jr- i
xr 2

Remark In the fast page mode, read, write and read modify write cycles are available for each of the consecutive
CAS cycles within the same RAS cycle.
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Fast Page Mode Byte Late Write Cycle

RAS

UCAS

LCAS

Address

‘ trasp — tap
v O R
tore tesh tec tRsH
treo feas | teas I teen
v X N_ Y/ XN
- torp ter teas ter ' [
Vi— SL 7 e
el e I | K o [
x::: Row Col Col. Col. g ! x :
o | ion fon
o e bos | e tos | T
w77 W NN i
toen toen toen
| ]
ARRRRRARRRANNY

Vib—
VIL—ZZZZZ/

uo V- Hi-2Z
Vi—
Lo Y™ HizZo .
Vi—
Remarks 1.

ton

[ Datai
a in,
- y

¥ ous XXX XXKXXXXXRR

XOCOOXXXXXXXXXX

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.

2. 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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Fast Page Mode Read Modify Write Cycle

Ras Vie—
RAS Vit S

trRwe

tcas

tcas

UCAS ViH— R
LCAS V::— J \\-

Ny

traD

tRaL

trp

teen

Vin—

Address Vi—

U /O Vou—
LVO Vo—

U1/0 Vi—
LIO Vi—

XXX

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

CAS cycles within the same RAS cycle.
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Fast Page Mode Byte Read Modify Write Cycle

trasp
= Vi y
RAS | N /1 k
tcrp lerec ‘
~ trco toas teas I,!cm
,(—D
UCAS Vik— )\ "4 y 4
vie / N \
tcrp tep tcas tcp tmar
- - am—
iCAS V- \S Zl \
Vi— -
trap raL
toan ’
tsa| fams) tasq) | - ASC ._,Itc‘“ sl |tou,
Vi
Address V::: Row Col. X) Col. - Col.
! tace tace,
two topwo [ town ) oWt
N twp tow two__ tow| ! _two [ taw |
c8
y p towo : wp Iﬁﬁ towo 1 ]twe '_Eg towo ) wp
== Vi
WEVu— S \ S;lllll
trac s
' ] | taa taa
toad toeu ltord toen toac, toey
OEVIL—;;\;;;;! \!
toz| | toeo toz| | toep _.tcn.z toen
o i oz toez
floe toz| | _jtoes |
Vou— i - — : .
o Yo+ Hz out -2 out }- HeZ
N
Lo \\;2:‘: Hi-Z out Hz
3| | tow

tos| o,
uKo yeo R e 5 0 O in XXOXXX

1s| | ton
Vi N
Rl KRR

Remarks 1. 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.
2. This cycle can be used to control either UCAS or LCAS only. Or, it can be used to control UCAS
or [EA_Ssimultaneously. or at random.
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CAS Before RAS Refresh Cycle

tre tre
tras tap tras . trp
Vin— ! Z‘ \ 3

Vi— \i A \‘ A | W

tcre
e

RAS

tcHr tarc tcsh tcHr tRP toen

tcsr
UCAS Vi— —\ /Y \ 4 p
LCAS V::— ] . <\\ 2 / \

we V= [/ \ / ALALRARRRRRRANNY

Remark Address, OE: Dontcare L /O, U 1/O: Hi-Z

RAS Only Refresh Cycle

tre trc
tras L trp tras . tap
Ve Y )?-———\ 3
RAS vy— \; 7 ] \ y \
tcrp
j——
tcre trpc | feen
UCAS Vw— Y 4 X
LCAS Vi— .
tash * tran Jlask tRaH__

ViH—

Address Vie—

Remark WE, OF: Dontcare L 1/O, U l/O: Hi-Z

666 M Lu42?525 009L4?? 720 N
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Hidden Refresh Cycle (Read)

tre L tre
tras trp tras tap
s Yoo R ‘ X
tcap trco tRsH tcHR tepn \
U_T_/_\:S Vin— "_. ‘\\ Z! —
LCAS Vi— X A \
. trap traL
Address x::_'___ m! HoijE Col. :
r tres twHR -
we v [I1T1T) INAARARRRRARANY
toes .
J— 1
= = \W\NN\\\—""—1 777777777777
- o 5
fciz
VIO VoM ennnee I T e —
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Hidden Refresh Cycle (Write)

tre trc

tras tap tras tre
RAS Vi~ X ; ; ; ;
RAS ViL— s Sl \__

tere | treo tRsH tour tcpn
UCAS Vi~ 3 2
LCAS Vi— / \\l ;z \_
tran

tash| | tran
4
Vin—
Address Vi— m Row m Col. KXXXX

twhr

W SO | [ /77 AINIUIORY

XXXXXXXXX)

Remark OE: Don't care
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Package Drawing

50PIN PLASTIC TSOP(II) (400 mil)

50 26
HAREBAABAARARANARRAARARAAARH

detail of lead end

D + T 0

w o
HEHHHEHHHEHE M HEHHEHHHEEEH
1 A 25
H
! J
I 1
O winiat ISiEIEIEIuIRi AN IR AN A S S R T v BT vo— —
-
L
-D
NOTE ITEM_MILLIMETERS __ INCHES
Each lead centerline is located within 0.13 mm (0.005 inch) of A 21.17 MAX.  0.834 MAX.
its true position (T.P.) at maximum material condition. 8 1.0 MAX. 0.040 MAX.
c 0.8 (T.P.) 0.031 (T.P.)
0.08
D 0.3210-08 0.013£0.003
E 0.1£0.05 0.004£0.002
F 1.2 MAX. 0.048 MAX.
G 0.97 0.038
H 11.76£0.2 0.463+0.008
1 10.1610.1 0.400£0.004
J 0.8£0.2 0.031*8-393
0.025
K 0.14523-022  0.006£0.001
L 0.510.1 0.020+8-994
M 0.13 0.005
N 0.10 0.004
o+7° o+7°
P 315 3t
$50G5-80-7JF3
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