DATA SHEET

NEC/ MOS INTEGRATED CIRCUIT
1uPD421165

1 M-BIT DYNAMIC RAM
64K-WORD BY 16-BIT, HYPER PAGE MODE (EDO), BYTE READ/WRITE MODE

Description
The uPD421165 is a 65,536 words by 16 bits CMOS dynamic RAM with optional hyper page mode (EDO).
Hyper page mode (EDO) is a kind of the page mode and is useful for the read operation.
The uPDA421165 is packaged in 44-pin plastic TSOP (II) and 40-pin plastic SOJ.

Features

+ Hyper page mode (EDQ)

« 65,536 words by 16 bits organization

+ Single +5.0 V £10 % power supply

+ CAS before RAS refresh, RAS only refresh, Hidden refresh
+ 256 refresh cycles/4 ms

Part number Power consumption Access time R/W cycle time Hyper page mode (EDO)
Active (MAX.) | Standby (MAX.) {MAX.) (MIN.) cycle time (MIN.)
uPD421165-26-A 632.5 mwW 5.5 mW 70 ns 124 ns 25 ns
#PD421165-30-A (CMOS level 30 ns
input)

uPD421165-25 25 ns
#PD421165-30 30 ns
uPD421165-35 35 ns

The information in this document is subject to change without notice.
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NEC ' uPD421165

Ordering Information

Part number Ac?;isx"l)me Hyp:;cT:gt:nzo((;;l:f)DO) Package Refresh
uPD421165G5-25-A 70 ns 25 ns 44-pin plastic TSOP (11) CAS before RAS refresh
uPD421165G5-30-A 70 ns 30 ns (400 mil) RAS only refresh
uPD421165G5-25 70 ns 25 ns Hidden refresh
#PD421165G5-30 70 ns 30 ns
uPD421165G5-35 70 ns 35 ns
uPD421165LE-25-A 70 ns 25ns 40-pin plastic SOJ
pPD421165LE-30-A 70 ns 30 ns (400 mil)
uPD421165LE-25 70 ns 25 ns
1#PD421165LE-30 70 ns 30 ns
1PD421165LE-36 70 ns 35 ns

B Lu27525 0091354 242 M
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NEC

uPD421165

Pin Configurations (Marking Side)

44-pin Plastic TSOP (1) (400 mit)

40-pin Plastic SOJ (400 mif)

—O GND
[~—0 1/016
l=—=0 1015
l=—=0 11014
=0 /013
o GND
le—=0 11012
le—=0 11011
le—-C 11010
a0 1109
—o NC
le—oO LCAS
l—O UCAS
l—0 OE
—o NC
le—0 A7
l—0 A8
le—0C A5
le—0 A4
—O GND

-/
Vee O— 1 44 —0 GND Vo 0—1 O 40
1101 O 2 43 [+—O /016 1/O1 O=—=] 2 39
/02 O~—{3 42 [+—0 /015 1102 O 3 38
/03 O 4 41 =0 1/O14 1103 O] 4 37
/04 O~—+5 40 [+—0 /013 1104 O=—{ 5 36
Vee O—{6 39 —O GND Vce O— 6 35
1105 O=—v{7 38 [*=—0 /012 /05 Ol 7 34
/08 O=—8 37 f+—0 /011 /06 O+ 8 33
1107 o= 3 36 [+—=0 VO10 1107 0+l g 3 32
/08 O=—={ 10 ] 35 [0 1109 108 O~ 10 8 31
2 NG 0— 11 2 30
8 Ne o—] 12 m 29
NCo— 13 32 —0 & WE o—] 13 28
Eo— 14 31 |+~—0 ﬁ 7AS 0=l 14 o7
Eo—— 15 30 le—o0 EAS NG o— 15 26
RASO—= 16 29 |~—o0 OE 20 o—] 16 o5
NCo— 17 28 |—o0 NC A1 O—el 17 24
AQO—] 18 27 («—0 A7 a2 o] 18 s
A1O—=] 10 26 l—0C A6 A3 o 19 .
A2 0—=] 20 25 |e—0 A5 veo o— 20 o1
A3O—] 21 240 A4
VecO— 22 23 —o0 GND
AOQ to A7 : Address Inputs
1/01 to 1/016 : Data Inputs/Outputs
RAS : Row Address Strobe
UCAS : Column Address Strobe (upper)
LCAS : Column Address Strobe (lower)
WE : Write Enabie
OE ¢ Qutput Enable
Vce : Power Supply
GND : Ground
NC : No Connection

—
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NEC uPD421165
Block Diagram
RAS O— Lower ——OOE
LCAS O—» Byte
UCAS O—» Clock Generator Control
WE O—
Data
Output
Upper _—:>
Bite o [ suffer
Control l/t01
Voo O—= e o8
CAS before
GND O RAS Counter | L | Data (Lower Byte)
Input
L| [ ] Buffer
5}
°
8 o Memory
alg Cell
z Array
Row &
Address
AD Buffer X0to X7 = 266 x 256 x 16
;gf Data
Column :> Output
Address 256 x 16 o | [ Y] suffer
Buffer Y0 to Y7 | | 1709
Sense Amplifier ¢><_1 e
/016
256 T (Upper Byte)
Data
Input
__—__’__> Column Decoder Buffer
B L427525 0091356 015 HE
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NEC pPD421165

Input/Output Pin Functions

The pPD421165 has input pins RAS, CASNote (WE, OF, A0 to A7 and input/output pins //O1 to 1/016.

Pin hame Input/Output Function
RAS Input RAS activates the sense amplifier 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 foltowing function.
+ CAS before RAS retresh
CAS Input TAS activates data input/output circuit by latching column address and
(Column address strobe) selecting a digit line connected with the sense amplifier.
AQ to A7 Input Address bus.
(Address inputs) Input total 16-bit of address signai, upper 8-bit and lower 8-bit in sequence
(address multiplex method).
Therefore, one word is selected from 65,536-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 (trau, 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 contro! 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.
1101 to /016 Input/Output | 16-bit data bus.
(Data inputs/outputs) 1/01 to 1/O16 are used to input/output data.

Note CAS means UCAS and [CAS.

B L427525 0091357 T51 M
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NEC uPD421165

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 (EDQ) 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 (EDO), 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 60 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

— V- |—
RAS \ /|

trpc torR

s Ve A S £/

torc

- ' A
Address V" E( Row )Og ColA )@XX; ColB Col.C
Vi X N

f o taa tan \CH
tcac toac M teas 1RRH Lt o] | th,PZ
WE Vin— S / /
Vie- N2
tock toHo tock twez
toea toer ToeP | toea toro
o i AN
7
OE Vie- \t /] /
toz
towe torz tez toez toez
A K ' Y h p i -
110 Data out A ><>§ Data out B ----{3] Data out Gy Y Data out -5
N 2 K \N A 7
544 B 5427525 0091358 998 R
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NEC 1PD421165

Cautions when using the hyper page mode (EDO)
1. CAS access should be used to operate tirc at the MIN, value.
2. To make //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, OF: active
torc is effective when RAS is inactivated before CAS is inactivated.
torm 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 cycie)
WE, OE: active and either treu or trox must be met - twez and twez 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.

B L427525 0091359 824y WA 545
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NEC uPD421165

Electrical Specifications

- CGAS means UCAS and LCAS.

» All voltages are referenced to GND.

«  After power up (Ve = Voo ing), wait more than 100 us (RAS, TAS 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 reiative to GND VT -1.0t0 +7.0 v
Supply voltage Vee -1.0t0 +7.0 v
Output current lo 50 mA
Power dissipation Po 1 w
Operating ambient temperature Ta 0to +70 °C
Storage temperature Tstg -55to +125 °C

Caution Exposing the device to stress above those listed in Absolute Maximum Ratings could cause
permanent damage. The device is not meant to be operated under conditions outside the limits
described in the operational section of this 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 Vee 4.5 5.0 55 Vv
High level input voitage Vin 2.4 Vee + 1.0] A
Low level input voltage Vi -1.0 +0.8 A
Operating ambient temperature Ta 0 70 °C

Capacitance (Ta = 25 °C, f = 1 MHz2)

Parameter Symbol Test condition MIN. TYP. MAX. Unit
Input capacitance Ci Address 5 pF
Ce RAS, CAS, WE, OE
Data input/output capacitance Cwo |/[e] 7 pF
546 IR Luy2?525 0091360 54L EN
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NEC uPD421165
DC Characteristics (Recommended operating conditions unless otherwise noted)
Parameter Symbol Test condition MIN. | MAX.| Unit | Notes
Operating current leer RAS, CAS cycling trac = 70 ns 115 mA 1,23
tre = trc (ming, lo = 0 mA
Standby current locz RAS, CAS 2 VMg, lo = B mA 2.0 mA
RAS, CAS > Vec— 0.2V, lo=0mA 1.0
RAS only refresh current lecs RAS cycling, CAS = Vinmivy trac = 70 ns 115 mA |1,2,3 .4
tRec = tRc Ny, 1o = 0 mA
QOperating current lcca RAS < Vi maxy, CAS cycling thec = 25 ns 115 mA [1,2,5
{Hyper page mode (EDO)) tupc = tupc (uiny, lo = 0 MA twec = 30 ns 105
tvrc = 35 ns 95
CAS before RAS lces RAS cycling trac = 70 ns 115 mA 1,2
refresh current trc = trRe (MiINy, 10 = 0 MA
Input leakage current h Vi=0to 55V -10 +10 HA
All other pins not under test =0 V
Output leakage current low Vo=0to 55V -10 +10
Output is disabled (Hi-Z)
High level output voitage Vou lo = -2.5 mA 2.4
Low level output voltage Vou lo=+2.1 mA 0.4

Notes 1. lcct, lces, leca and lces depend on cycle rates (tre and thec).
2. Specified values are obtained with outputs unloaded.

3. lcct and lcca are measured assuming that address can be changed once or less during RAS < ViL vax.)

and CAS = ViH min).

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

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

page (EDO) cycle.

B Luy2?525 00913kl 42 WA
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NEC

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

(1) Input timing specification

VIHMING = 2.4V =-=-==mmmmmson /

Viemaxy =08V -------=----- / i
1

tr=2ns tr=2ns
(2) Output timing specification

- uPD421165 = uPD421165-A

uPD421165

Vormny =24V ------------ VOHMINY = 2.4V —----m-mmm--
VoLmax) = 0.4V -=-=mmeoemes VoLMax) = 0.8V ------------

(3) Output load condition

Vee

1,660 Q

50 pF 590 Q

1o

548 B L42?525 00913k2 319 M
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NEC uPD421165

Common to Read, Write, Read Modify Write Cycle

parameter Symbol tupe = 25 ns thec = 30 ns twec = 35 ns Unit | Notes
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.

Read / Write cycle time tac 124 - 124 - 124 - ns
RAS precharge time tap 50 - 50 - 50 - ns
CAS precharge time teen 10 - 10 - 10 - ns
RAS pulse width tras 70 [10,000| 70 {10,000{ 70 {10,000( ns
CAS pulse width teas 10 10,000 12 |10,000| 15 |10,000| ns

RAS hold time tasw 20 - 20 - 20 - | ns

CAS hold time tosw 70 - 70 - 70 - | ns

RAS to CAS delay time thco 20 | 55 | 20 | 52 | 20 | 50 | ms | 1
RAS to column address delay time tRap 15 40 15 35 15 30 | ns | 1
CAS to RAS precharge time tere 5 - 5 - 5 - ns 2
Row address setup time tasr 0 - 0 - 0 - ns

Row address hold time tran 10 - 10 - 10 - ns
Column address setup time tasc 0 - 0 - 0 - ns
Column address hold time team 10 - 12 - 15 - ns

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

CT\S to data setup time toz o - - 0 - o] - ns

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

OE to data delay time toen 15 - 15 - 15 - ns
Masked byte write hold time referenced to RAS tmRH 0 - 0 - 0 - ns
Transition time (rise and fall) tr 1 50 1 50 1 50 ns
Refresh time trer - 4 - 4 - 4 ms

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

Input conditions Access time Access time from RAS
tra0 < trAD (Max.) and taco < tRCD (Max) tRAC (Max) trac (MaX)
trao> trap (Max) and treo < trReo (ax,) taa (MaX.) trap + taa (max)
tRCo > tRCO (MAX ) teac max,) tReD + tcac (Max)

trap (Max.) and trcp (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 ax.) and treo = trep (vax) will not cause
any operation problems.

2. tcre Ny requirement is applied to RAS, CAS cycles.

B Lu42?525 0091363 255 WA 549
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NEC 1PD421165

Read Cycle
Parameter Symbol tur =25 115 | tec = 30 s tueo = 35 ns Unit Notesl
MIN. | MAX. | MIN. | MAX. { MIN. | MAX.
Access time from RAS trac - 70 - 70 - 70 | ns |1
Access time from CAS uPD421165-A tcac - 20 - 20 - - ns 1
uPD421165 - 15 - 18 - 20
Access time from column address tan . 30 - 35 = 40 ns 1
Access time from OE toea - 20 - 20 - 20 ns
Column address lead time referenced to RAS tRAL 30 - 35 - 40 - ns
Read command setup time trcs 0 - 0 - 0 - ns
Read command hold time referenced to RAS trAH 0 - 0 - 0 - ns 2
Read command hold time referenced to CAS tacH 0 - 0 - 0 - ns
Output buffer turn-off delay time from OE toez (V] 16 0 15 0 16 ns
CAS hold time to OF tero 5 - 5 - 5 - | ns
Notes 1. For read cycles, access time is defined as follows:
Input conditions Access time Access time from RAS
trap < trao (vax,) and taco < treo max.) tRAC (MAX.) trRAC (MAX)
trap > traD (Max.) and trco £ trcp (Max) taa max,) trap + taa ax,)
trco > tRCD (MAX.) 1CAC (MAX.) treo + fcac (Max)

trao (max.) and treo (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 imax.) and treo = trep (vax.) will not cause
any operation problems.

2. Either trcH (ving or tran (win) should be met in read cycles.

3. toezmvax. defines the time when the output achieves the condition of Hi-Z and is not referenced to Vow or
Vou.

550 B 427525 0091364 191 W
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NEC 1©PD421165
Write Cycle
Parameter Symbol tuec = 25 ns thee = 30 ns tuec = 36 ns Unit {Notes]
MIN. [ MAX. [ MIN. | MAX.| MIN. | MAX.
WE hold time referenced to CAS wew | 10 | - 12| - 15 | - | ns | 1
WE pulse width twe 10 - 12 - | 15 - | ns | 1
WE lead time referenced to RAS tRwL 20 - 20 - 20 - ns
WE lead time referenced to CAS towL 10 - 12 - 15 - ns
WE setup time twes 0 - 0 - 0 - ns 2
OE hold time toen 0 - 0 - - ns
Data-in setup time tos 0 - 0 - 0 - ns 3
Data-in hold time tou 10 - 12 - 15 - ns 3

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

be met.

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

cycle.

3. tosviny and tou (ming 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

thrc = 25 ns thec = 30 ns tuec = 35 ns N
Parameter Symbol Unit | Note
MIN. | MAX.| MIN. | MAX.| MIN. | MAX.
Read modify write cycle time tawe 165 - 165 - 165 - ns
RAS to WE delay time tRwp 89 - a9 - 89 - ns 1
CAS to WE delay time towo | 34 - a7 - 39 - | ns | 1
Column address to WE delay time two | 49 - 54 - 59 - | ns | 1

Note 1. Iftwcs > twos v, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.
If trwp > tRwD (MIN), towp 2 towD (MiN., tawp 2 tawp (Ming and topwo 2 tepwo iy, 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.

Bl ku2?525 00913k5 028 M
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NEC 1uPD421165

Hyper Page Mode (EDO)

tuec = 25 thpc = twpc = 3
Parameter Symbol i s weo = 30 ns il 5 ns Unit | Notes
MIN. | MAX. | MIN. [ MAX. | MIN. | MAX.

Read / Write cycle time thee 25 - 30 - 35 - ns 1
RAS pulse width trasp 70 [125,000f 70 [125,000( 70 125,000} ns

CAS pulse width thoas 10 |10,000} 12 |10,000{ 15 |10,000] ns

CAS precharge time tee 10 - 10 - 10 - ns
Access time from CAS precharge tace - 33 - 40 - 45 ns

CAS precharge to WE delay time tcpwo 54 - 59 - 64 - ns 2
RAS hold time from CAS precharge tRHCP 35 - 40 - 45 - ns

Read modify write cycle time tHPRWC 68 - 75 - 83 - ns

Data output hold time toue 5 - 5 - 5 - ns

OE to CAS hold time toon 5 - 5 - 5 - |ns| 4
OE precharge time toep 5 - 5 - 5 - ns
Qutput buffer turn-off delay from WE twez 0 15 0 15 o] 15 ns 3,4
WE pulse width twez 10 - 10 - 10 - |ns| 4
Output buffer turn-off delay from RAS torr o] 15 0 15 0 15 ns | 3,4
Output buffer turn-off delay from CAS torc (o} 15 0 15 0 15 ns | 3,4
Access time from previous WE tawe - 55 - 65 - 75 ns
(Hyper page mode (EDO) read modify write cycle)

Access time from previous CAS tace - 55 - 65 - 75 | ns

(Hyper page mode (EDO) write and read cycle)

Notes 1. txrc Ny is applied to CAS access.

2. If twes 2 twes (winy, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. If trwo = trwp (MiN.), towo > towp Miny, tawp 2 tawp (vin. and topwo 2 topwo (N, 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 ax., torr (Max.) and twez (vax, define the time when the output achieves the conditions of Hi-Z and is
not referenced to Vou or Vou.

4. To make I/Os to Hi-Z in read cycle, it is necessary to control RAS, CAS, WE, 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, 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 tra or trcH must be met - twez and twez are effective.
(4) WE: inactive (in read cycle)
CAS: inactive, OE: active - tero is effective.

CAS, OE: active - tocH is effective.

552 B Ly27525 0091366 Thy HE
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NEC uPD421165
Refresh Cycle
thec = 25 tuec = 30 tiec = 35
Parameter Symbol e ns e ns s e Unit | Note

MIN. [ MAX.[ MIN. | MAX.[ MIN. | MAX.

CAS setup time tcsm 5 - 5 - 5 - ns

CAS hold time (CAS before RAS refresh) tcHr 10 - 10 - 10 - ns

RAS precharge CAS hold time trec 5 - 5 - 5 - ns

WE hold time twhr 15 - 15 - 15 - | ns

B Lu27525 00913k7 970 I
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NEC uPD421165

Read Cycie
tec
tras trp
RS N / \
tcRP trep e trsH topn
- tcas
e __/ N L/
BER- tnmtmb tasc tean =

s 2 YRR oom KR e KXKKXCKXXKXKXKKXRX

tacs tm:;u m twpz
Vs LT L/

toes

teHo €EZ

v toea ‘_-1 lN-I
5 \\\\\\&\\\\ ANRARRRARN A NN\

trac
| ::::c tf)o:zc
N touz torr
P el — S O pamow Pk
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NEC uPD421165

Upper Byte Read Cycle

tre
tras tap

—_— Vin- \
RAS Vi gL 4

tosH
tcrp troo tRsH toen

ViH- I‘—‘ ) e 4 b
UCAS Vie- / \\; 7/ / \_

- Vi Y

cas - / |
traD tRAL
tasr| | tran tasc tcaH

- 4 )
= ) X A

w 777777777777 N7/

toes
toea icHo twez
% T \\\\\\L\\\\\ AN /
trac
torz torm
torz
UIO g eerecenree e e gz>§‘ Dataout  J-risFen.
Remark L I/O: Hi-Z
Bl bu2?525 0091369 773 W 555
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NEC

yuPD421165

Lower Byte Read Cycle

trRe

{RAS trP

RAS Vi S( 72

{crp tMRH

— Vin— 3
UCAS Vi—

tosH
tcrp trep tRsH

teen

l‘_. tcas

—a Vin— 3 4
LCA

CAS i~ 7 \\( ,/ /
traD traL
tasr| | traH tasc tcaH
et

Vin- { \ p
Address XXZ>§ Row 5@] Col.
= X 7 K 7

trRcH
Le—]
tros tRAH

w o 77777777 = X777
=t TRTUT,ULLATITRTTTOY s
7 T — H"Zm .............. g@g‘ Dataout  J-ri-e--

Remark U 1/O: Hi-Z
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NEC

1uPD421165

-

Early Write Cycle

tre

tras

=ra V- )
RAS Vie x

tosh

tcre

trco

s e J O\

traD
tasr| | taan

AN T
>

@

Io

Vin- p!
.5

Col.

twes

twen

QRXKXXXXXX

XXX

LN\

L1111

tos

tou

S

tio vim XXXKXXXXXXX,

Data in

JOCKXXXXXKXXXKXXX

Remark OE: Don't care
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NEC uPD421165

Upper Byte Early Write Cycle

tras tre

v
RAS  yy- N 4

tosH
tcre treD {RsH toen
tcas

R i V7

{cre tMRH

:

ViH-

N
v

L[CAS Vi
tran
tasr| | tram .tﬁc. lc_m.
pacress m{m JOL__=o- XXX

twes tweH

w v \NNN\N\\\\\N| [ Y7/777777777777777777777

tos toH
fet—y

uo i XXRKXXKXXKK.__omtain XXXXIXKXXXXIXKIXXXKXXXN

Remark OE, L IfO: Don't care
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NEC 1PD421165

Lower Byte Early Write Cycle

trc

tras tre
Sia VK- \ 4 3
RAS V- &( ;2 . \
tcAp tmRH
Aza V-
UCAS Vie / \
tcsh
tcap trco trsH tcen
tcas
—7a Vm- p
LCAs " _f \ \‘ ;/ / \
traD
tasa| | trau tasc tcan

Address VM~ m Fl:v—v—’1 Col ’V’V‘V’V V‘V
Vie- : LNNN NN

XXXXXXXXXXXX

[twch

WE \\\\\\\\\\\fﬁa 7777777777777

tos toH
r—]

LI/O

Vin—
Vie-

Remark OE, U l/O: Don't care

Data in
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NEC 1PD421165
tRAS i trP

ws 4 TN 4 ‘

w7 KX Y7 .
H_A_sa tRaH = t‘»ﬁc’ tcan
w v [T N L
‘EH'I
% W [//1//A ALLALELLLERRRRRRARRRRRANY
V toeo I_tgs_ ton ‘
e o XK+ KRRXKKXRXKXXX
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Upper Byte Late Write Cycle

tre

tras tap
—_— Ve ¥
RAS " \( / \
ics
tcap trco trs feen
v g tcas
LIrAG H=
UCAS 4 N \ J /F \
tc tma

LCAS N

trAD
tasr| | traH tasc tcau
[

@ Col.
- A A y,
towe
tawe '

w = 77T\ VITTTTTTTTTTTIIT T

Address
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- T
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gﬂ Lk
]
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.
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O

o= V= ML) ALLALARRRRARARARRRRNNNY
v 3 QR e XXX

Remark L I/O: Don't care
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Lower Byte Late Write Cycle

s Yo N ) — .
- '-!C_RP_ tmR :

UCAS V- _/ _ \ —
| =

ws W f Y ] [ -

passss 1 XXX ron KXo F@XXXC;XXXXMXXXXX_

w = 777 N VI

L‘_Etl
% v 7777777777 AAAAARLARRRRARRRRRRANY

toen |_tn_s_
Lo - XX@';LX}OT JKXXXKXXXXXXXX

Remark U I/O: Don't care
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Read Modify Write Cycle

RAS

Address

A V-
Vi-

u o
L1O

ulo
LI/O

ViH-
Vie-

Vin-
Vi

trwe
trAS | trp
— -
tcsH
tord trReo trsH teen
tcas r
_/ AYX L/
tasp tmuhm ‘tﬁc_‘ tcaun
m Row :@;L Col. :
oo o
PR—CE town twe
LIS N LT
toEa toe
ANMAWNNWW AARRRRRRANRNY
' L ::
teac Joep tos ton
ORRRRRR - (e XRROKRRXXAEX
t:jl toez
--------------- t".;-------}.-----@ PP S . S ——

B bue2?525 0091377 84T WA
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Upper Byte Read Modify Write Cycle
trwo

RA!
RAS Vie- S( 72 —

tcsH
tore trco tRsH teen

I tcas
Ucas Y- 7 3\\( ,/ / j 3\__

tMRH

ws o N

oo KRRX o KRN 55X XORRRRXXXOOQQRRRRN

v v L1111 N ]/ i
toea ‘&_]

% v AN f ALERRRRRRRANY

T 00O — *?@@@XZXXXXXXXXE

T o M2 e —&( T e

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
tRwe
tRas tre
RS - N Vi N
rtcl; tMRH
wcas o f \
tesu
rtcl; trco trsk teen
o Y N - L/ N
LA;Si tmntmo tasc toan
Address x:’:: m: Row :@: Col. ;%XXXXW—
tawp trwr )
tros tcwo twe
v s LT N 7z
toE, toeu
% AN/ ALRRRRRRRRNNY
i L i::c Qtosn tos tou
R 0000 S b [0 XA
t'c"LszZ toez
T T g f'ff.z...--.--.-..-.:&‘ﬂaom:} ................... Mz .

Remark In this cycle, the input data to Upper I/O is ineffective. The data out of that remains Hi-Z.

B Lu427525 0091379 bic mA

565

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



NEC pPD421165

Hyper Page Mode (EDO) Read Cycle

trasP tRp
— Vm- 3 tRHOP r—t
RAS  y,_ N Y
tosh thpc trsk
I_tgq: trco thoas tep trcas tce trcas teen o
UCAS V- Y " Y 7
LCAS V- J . \\ Z x JZ & 1/ / %\__
traD tRaL J| toFR
tasr| [tRan  ftasg toan tasc| | tcan tasc| | tcau torc
- - 'Q—DI
Vin- ‘.‘ N p
Address §X>£::ow Col. Col. Col. I(XXXX)(
V- ) A K. b K |
1RCH
trcs RRH| twpz
_ Vm- I g
WE  vi- / z Z / { j /
twez
tock tace tace tono M
v toea tan taa
— H— oz ' &
% vs ANMMMMNNMNNN e AN
L trac
taa
teac lforg, {one, toez
tcrz
I - i-
L,L;g xzr_ --------------- HZ e {yt Data out }--0@: Data out : --<>§( Data out :}-"

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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NEC uPD421165

Hyper Page Mode (EDO) Byte Read Cycle

trase trp
— - ¥ trHcP
RAS " \ Y ;
- L 7
tesH tuec trsu
torp trco l theas , | trcas . &'I
——— V- 4
UCAS - / \ ¥ N 4 / X
tcrp
"_, tce tHcas tce tMRH
V y Y
— tH—
[CAS , }' N % 1\
traD traL torr
tasn| |tran  |tasc toaH LAEC. tcam tasc| | toam torc
- 4 B \/\f£
Address /" Row}()] Col. }<X>§>{ Col. cm.W
= - K
F trcH
tRos| Kran| twez
I |
e V- N
w Vie— j xc
twez
tocn tace tace tovo M
toea taa taa L
— Ve
% %o AN we ]/
L trac
t
r taa ol
toHe
toac e toez
towz
Vor- Hi-Z 's 3 y
uio 3 {>{
— TTTTmmmmeseemseecccooeonee Data out et Data out -=
VoL {:>g; v X JE
toxe
-
Von— Hi-Z 4 X X
LUO ) mmmmm e e e o Dataout [p=-==-======
Vo ¥ } )

Remark 1. Inthe 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 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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NEC 1PD421165

Hyper Page Mode (EDO) Read Cycle (WE Control)

trasp trr
_— tRHcP
=T VIH—
RAS N / k
tesn tRsH
i trco thoas tHCAS, tHoa toen
UCAS  Vm- Y \ Zl S\-\ Zl S\_\ 4
LCAS V- _/ N\ S ; /| \
trap tray I
tase| [tRan ‘_A_SE tcan tasc _’tci“ tasc L doan |
Vin- b \/ s y
Address Row Col. Col. Col.
Vi - K. A K
tRCH
[
tacs WpZ ; WPZ t ) l\ﬁrz
v 1 trReH "1" trcs TR [ IRoS Rm;
J— H—
we - [LLL7 A\ N LV
toow |t twez
toea toHo
oz |
— V-
3w AN ARNNAN
| trac torr
- ' taa tan torc
tcac HEZ tcac twez teag toez
toz tciz toz
(V)V/e] Vou- Hi-Z f X hi-Z ¢ Hi-Z a2 3y
LUO Vo ~oTtTTmmemmmmmiiossscesees -ﬂy Data out _pr==--* | Data out p-==--~ Dataout J--=<--

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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1uPD421165
Hyper Page Mode (EDO) Read Cycle (OE Control)
trasP e
RAS Vin- _—\x tRHCP Zt %
ViL- % 7
tosn thpc rRsH
terr trep thoas tcp tHcas tep trcas tern
UCAS V- N N N
LCAS V- _ / 72 \ 7‘7 Si J/ .
than 1RAL torc
tasR]| |tRan 2\;:(_: tean tasc| | tcam i‘fﬁ tcan torn
Vin— v — Vs X
VX y N 7
l thac
T taa taa treH
trcs tcac tcac toes led o] tran
—_ - 4 tcac Y
WE tea
L= tcHo tocu tcHo
tocw ‘_’1 tace tace
toea toep toep toer tocH .tﬂil
% % TULLLULNIY wa s
Vi— X
toea 106
| fouz toz || oz
oz toez | touz toez toez toez
U /O Von- Hi-Z N 3‘ 4 y X P 4 !( 4 4 X Hi-Z
LIO Vo 3bgpata out Afr----4 R Data ot 8)---4 f Data out B)--4 [Data out C} penon -

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) Early Write Cycle

trasP

thRp

J— - X )E jﬁ
BAS Vi x trece
Vie- 3 7
tcsu thee tRsH .
torp trco tHeas L tep tHoAs || ter theas , . tepn
UCAS V- ‘\\ N le \ y * St
LCAS Vu- 3 7 N K
tran traL J
tasr | |tRau ftasc| tcaH tasc tean tasc | toan
ViH- YAK p X 4 \
Address Row Col. Col. Col.
K 2 VK 7 ¥, K 7
twes tweH twes twoH twes twen
— V-
AN\ ) L N W77z
tos tou dos | tou Jos i, ton
Ul/o Vm- - X 4 Y -
LI/O Vi Data in F " Data |n47 Data in
Remarks 1. OE: Don’t care

570
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. 1n 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 Early Write Cycle
trasp trp

5ra V- y tRHCP
RAS | XR ;f #

tesk turc tRsH
tonp taco ticas trcas teen

ocas - ’\E
I~ 3 7
Fﬁfi tce thcas tep tMaH

—7a VH- h' 4
LCAS Vi j \ Z

traD

r\"\
4
Pl

traL
tasa| [tRan | tasg tean tasc toan I SC tcan

X X
Address x"* X>] rRow X X Col. i@f Col. Col.
- K N ¥ \ ¥ 7
twes twen twes tweH twes twen
= Vin-
e v x«(ii\[ /_\T /—\f L]

tos tou tos toH

Vin- f‘_.

Vi ‘ patain X X XXX

ViR-
L1 v~ XXOOOCOOROK, o= KXXOOOOXKXXXKKX

P

5

\VAVAY,
A’A’A
Remarks 1. OE: Don't care

2. 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.

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

- trase tre
R namma— tauce
RAS Vm N }F %
V- X 7
tosH thec tRsH
It_c_“z trco tHcas O (i tHeas fcp treas tcen
UCAS Vi R\ ,If 5\ / \ /'
LCAS V- \_S / X F X Z
traAD \ tRAL
tasr| |tran  [tasc tean tasc toan SGi tean
; — e———
Address U Row Col. Col. Col.
Vi- % | |
towr tow towL
tRwWL
tres twe tres twe tres

VI77I77777

toen toen toeH

e
ANRARARNNNNY

Al

m
55
/'14
/AI
/JI

toen tos | | ton toeo
V1o Ve _____H=z_____ .y Hiz

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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NEC 1PD421165

Hyper Page Mode (EDO) Byte Late Write Cycle

trasp tre
tauce
RAS ™ Jg Vi \
V- q 2
\ tesn thec trsk
CRP treD trcas tHoas e torn
|
s Ve b 4 X
UCAS f
Vi \\( JZ \ 7/ \
tore tep treas tce twmRH
— - p '4 X
[cAs /™ ] N / \
Vie- \ 7
tRAD
traL
basp | [trag |tasg | toan t'_‘if_ tean ltasg | | toan
Vin- ) r
Address " X>§ RovT%Q{ Col. Col. Col. ng
- P A \
| 1
fowe towe tow,

tawe
e}

w7770 N N N

toen toen foeH

< 1
= w [/ Vi ARARRRRRARARNY
toeo los | |ton, toen
uio - ------HJJ-Z----:i;FL)@}”'Z
toep | (08

toe0 ton |
Vin- i i - i-
Lio o M ;mﬁlz&: Data in }

Remarks 1. Inthe 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.

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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NEC uPD421165
Hyper Page Mode (EDO) Read Modify Write Cycle
trasP tap
57 V- !
RAS Vi \ 1) k
tHPRWC
terel treo tHeas tce tHeas tor tHcas teen
Vi X \ {-—\J /'
Ucas v
iCAS V- _/ \\( 7! \( }Z \( LA
taao tRaL
tasr| (tRaH lAEC) M '(A:EZ. tcan tasc| | tcan
Vin- \ 4 \ s s
Address Vi Row Col. Col. Col
- 7 N A X A X
trwo » tace tcrwo tacs tcpwp towL
tawo towdl tawo fowy T tawo 1RWL
tres towo twe, | tReg) tewo twe | [ iros towo twe
o V- X \ \
WE V'L_f{f;f/ \ V N L \§L4141
trac tawel tawe | |
’ taa taal taa
tcac toen tcac toen tcad toen
le—=1 le——>] >
v toea toea toea
~E TH-
OE Vi ;;;;;;;;\t
toz tez tcz
e
toz toz
U /O Vou- Hi-Z
LIfO Vo ~~ 7 TTTTTTTTITTTIIIT LA OU T
Ul/oO  Vk X
[N 7/ IRVttt I, L L Y L

Remark in the hyper page mode (EDO), read, write and read modify write cycles are available for each of the

574

consecutive CAS cycles within the same RAS cycle.
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Hyper Page Mode (EDO) Byte Read Modify Write Cycle

trasp tre
== VK- \
RAS " N /] k
4 tvpRwe
F’l"_ trco tucas trcas i 1c9mi
——  VHh- N "4 pY .{
ocAs v f \ i | ) \
terp tee trcas tep. M
LCAS Vm \ Zt \
Vi~ " \.
RaD tRaL
syt ]| [ s | tou s [ty
VM- X y 4 p £ TN
Address V'H x Row & Col. Col. Col.
- 7 x 7
! tace tacp,
trwp [ fcpwp [ 1cpwo towe
tawo towe tawo tow] | tawo tAwL
1‘;55 towo = twp '2151 fowp twp r’t_ng tewn twe
o= V- p \
= - [7I177 \ \/ \ /7777
trac
tawe tawe | ||
{ ™ -—L_hr—-. e
t r
LC_AE OEH B:_AE toen t‘c_gﬁ toen,
o V- \_ ffoea \ L _[tora \ toea
Vie- \ X
N oz toep N toz| | toeo N oz | toee
toz toE: toiz oz toz oez
' ot +
Vor- i-Z ' \ i- i-
v SR . out oSN N S Y U Y S out PheaabbHZZo L
Lo Voh- Hi-Z [ N N lout!E------- Hi-Z
Vor- -

oo U VES T v S
L —— VNN T e SE—

Remarks

-

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 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.

B L427525 0091389 561 W 575

—

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003
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Hyper Page Mode (EDO) Read and Write Cycle

trasp L tee
L Ve — trHCP
RAS ViL— X
tesH tHPC tasH
l‘t@i trep tHcas tce trHeas | tee tHcas teen
Ve 3 —\ Xy
e Ve N e N U e w
trap traL |
Lash| [tRan - ltasgy toan tasc| | toan [sc | [toa '
e X KX KOOE KR KRR
L
— Ve ?ES tR(Eﬁ"f" twes twen
We wo /LML N LI
tocH tacp «tcuo
tosa tan
==  Vm- t
v \\\\\\I\\ AN 2 /EEANNNNNNNNNNNNN
t= t
tA:C OEZ|
toac JP."C twez
toz
Lﬂ:;g \\jgi:_— SR 1 L S— {Dﬂ Data out :}-(X Dataom}"" """"" f i‘:'z'""'r """"
'u::s toH
DUD Yoo ememsmemse oo {)i‘ L

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) Write and Read Cycle

tRasp

tre
R_AS x::—_ tRHCP Z(—t
tesh trec tasH
L lerp trco thcas top toas [ fcp Ttucas | tepn
o J N 2 N
trap trAL
sl loan tasg toa tasg| | tean [tasc| | | toan )
Address m Row}@()(‘ Col.ﬁm Col. :KXXX Col. |
tocu _Eigﬂ
twes twen twos | | twen tRiT— i toes then|  twez
e v x|y N 7
tace .,J!!EE(_
tace
%8 v OO \\\\\\\l\\\\:’“ e
! tcic :2:2
towz, &ggi
toz
AR —— SRRSO X USRS ——— pataou e
tos H IE;’ L)

uo Vin- f : 3 f : R AV AY A
LIO V- m Dt o

Remark In the hyper page mode (EDOY}, 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 Refresh Cycle

RAS

Remark Address, WE, OE: Don't care

Vin-
Vi-

Vin-
V-

tre

tre

tras

tap

tRas

tre

tcsa

tchr

N

X

2

{csr

tcHr

\

Y

trrc

crp N

teen

RAS Only Refresh Cycle

RAS

Vik-
Vie-

UCAS Vi
V-

Address

578

Vin-
Vi~

XXX

Remark WE, OE: Don't care

L I/O, U YO: Hi-Z

tras

trp

tRPC

tcre

tcen

tasn

tran

Row

\

2

B Lye?525 0091392 056 W

QURROXXR)

L 1/O, U I/O: Hi-Z
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Hidden Refresh Cycle (Read)

tre trc
tras . tep tras 1 tre
ViH— 3 }_\ p——
RAS Vi & ; \( L N
tcrr trcp trsH tenr toen
UCAS Vik- i g
LCAS V- / ﬁ\\ ,Z
trao traL
tasr tRaH tasc tcan
e—>
0 SR
Vie- k
1
treH
tres| twr [T, twez
W [} \ i
WE Vi- !
toEs twez
toea tcro,
A ViH- 4
H7AARAMIARRRRRARY FEEILARAAAARN
trac
L tan torr
tcac tore >
torz toez
tez iz
U I/O Von- Hi-Z ¥, \ i
LI/O Vo- 77 Data out _; .......

Bl L427525 0091393 T9c WA
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Hidden Refresh Cycle (Write)

tras . tre tras
Vin- \

Vi N ;ZI!_-\\ JF

tcAP trco tRsH teHr teen

UCAS Vis- N 4 X
LCAS Vi- / \\k JZ

|

g

iAiR.‘ tRAH tasc m
nares 127 XORKK_row JX{_= OQOROCOOAKKN)
twes twen

7 ANNNNY L

o m QLOXKXXXXRXXKXXKKXXXX

Remark OE: Don't care
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Package Drawings

44 PIN PLASTIC TSOP(I) (400 mil)

44 23
AHAHARAHHAAR | HAAAAAAARRH

detail of lead end

>
-

EIHHHHHHHHH HHHHHHHHHZHZ

A

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. B 0.93 MAX. 0.037 MAX.
c 0.8 (T.P.) 0.031 (T.P.)
0.08
D 0.32+3-08 0.013+0.003
E 0.1+0.05 0.00410.002
F 1.2 MAX. 0.048 MAX.
G 0.97 0.038
H 11.7620.2 0.463x0.008
| 10.1620.1 0.400+0.004
J 0.8:0.2 0.031+3-392
+0.025
K 0.14530-02%  0.00620.001
L 0.5£0.1 0.020+3-8%4
M 0.13 0.005
N 0.10 0.004
ot 7° ot7°
P 3°*% 3°%3
S44G5-80-7JF4
Il L4y27?525 0091395 4L: 1WA 581
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NEC uPD421165

40 PIN PLASTIC SOJ (400 mil)

B

40 21
NNOOO00n0noonnooonn

I ] O &
1 20

G

M| N @

NOTE ITEM MILLIMETERS __ INCHES
Each lead centerline is located within 0.12 mm (0.005 inch) of

+0.2 +0.008
its true position (T.P.) at maximum materiat condition. e 26.2075:35  1.035735014
c 10.16 0.400
D 11.18£80.2 _ 0.440£0.008
0.006
E 1.08+0.15 0.043%5-60%
F 0.7 0.028
G 3.5+0.2 0.138+0.008
0.009
H 2.420.2 0.094*8-998
] 0.8 MIN. 0.031 MIN.
J 2.6 0.102
‘K 1.27(T.P.) 0.050(T.P.)
0.004
M 0.40:0.10  0.01625-394
N 0.12 0.005
P 9.40+0.20 0.370+0.008
Q 0.15 0.0086
T R0.85 R0.G33
0.10 0.004
u 0.20+3:19  0.008+g-904
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NEC 1PD421165

Recommended Soldering Conditions
Please consult with our sales offices for soldering conditions of the uPD421165.
Types of Surface Mount Device

uPD421165G5: 44-pin plastic TSOP (11} (400 mil)
uPD421165LE: 40-pin plastic SOJ (400 mil)
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