DATA SHEET

NEC/ MOS INTEGRATED CIRCUIT

uPD421165

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 (EDOQ)
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.)

#PD421165-26-A 632.5 mW 5.5 mW 70 ns 124 ns 25 ns
uPD421165-30-A {CMOS level 30 ns
uPD421185-25 mpu) 25 ns
nPD421165-30 30 ns
p#PD421165-35 35ns

The information in this document is subject to change without notice.
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NEC uPD421165
Ordering Information
Part number Access time | Hyper pagle maode (EDO) Package Refresh
(MAX.) cycle time (MIN.)

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 25ns Hidden refresh

#PD421165GS5-30 70 ns 30 ns

uPD421165G5-35 70 ns 35 ns

uPD421165LE-25-A 70 ns 25 ns 40-pin plastic SOJ

§uPD421165LE-30-A 70ns 30 ns (400 mil)

uPD421165LE-25 70 ns 25 ns

11PD421165LE-30 70 ns 30ns

1PD421165LE-36 70 ns 35ns
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NEC

uPD421165

Pin Configurations (Marking Side)

44-pin Plastic TSOP (II) (400 mil)

o
Ve O— 1 44 —O GND
/01 O 2 43 [+—0 1/016
/02 C=— 3 42 («—0O /015
/O3 O 4 41 =0 /014
/04 O 5 40 +—0C /013
Vec O—6 39 —O GND
1105 O=+—7 38 [+—0 /012
/06 O=—> 8 37 +—0 /011
107 O]9 3 36 [«—=0 /010
/08 O=—={ 10 ] 35 [=—=0 1/09
[+
8
NCOo— 13 32 |—0 NC
NCoO— 14 31 [«—0 L[CAS
WEO—{ 15 30 [=—o0 UCAS
RASO—= 16 29 [~—0 OF
NCo— 17 28|—o0 NC
AQO—=1 18 27 («—0 A7
A1O—=1 19 26 [«—0 A6
A20—= 20 25 [0 A5
AIO—=] 21 24 l«—0O A4
VecOo—1 22 231+—0 GND
A0 to A7 : Address Inputs
1101 to 1/016 : Data Inputs/Outputs
RAS : Row Address Strobe
UCAS : Column Address Strobe (upper)
LCAS : Column Address Strobe (lower)
WE : Write Enable
OE : QOutput Enable
Vce : Power Supply
GND : Ground
NC : No Connection
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40-pin Plastic SOJ (400 mil)
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GND
11018
11015
11014
11013
GND
11012
11011
11010
1109
NC
Lcas
ucas
OE
NC
A7
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A5
A4
GND
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NEC uPD421165
Block Diagram
FAS 0= Lower -
LCAS Clock Generator Byte
UCAS O—~ Control
WE O—»
Data
Output
Upper ﬂ
Byte o] =i Buffer /o1
Control )
Veo CAS l/(gs
CAS before g B
GND O— RAS Counter | ] L | Data (Lower Byte)
. ____1 Input
L| | Buffer
)
3
I Memory
o |9 Cell
z Array
Row &
Address X0 o X7
(o} ™
AD Buffer ™ 256 x 256 x 16
;\9’ Data
Column i :> Output
Address 266 x 16 \ o Buffer
Buffer Y0 to Y7 ~ B 09
Sense Amplifier x 16 o
1016
256 (Upper Byte)
Data
Input
_____:> Column Decoder Buffer
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NEC uPD421165

Input/Qutput Pin Functions
The 1PD421165 has input pins RAS, CASNete, WE, GE, A0 to A7 and input/output pins ¥O1 to /016,

Pin name 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 following function.
+ CAS before RAS retresh
CAS Input TCAS activates data input/output circuit by latching column address and
(Column address strobe) selecting a digit line connected with the sense amplifier.
Al 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-ward 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 (tass, 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.
If WE is activated during read operation, OE is to be ineffective in the device.
Therefore, read operation cannot be executed.
1101 to 11016 Input/Output | 16-bit data bus.
(Data inputs/outputs) 1/01 1o /016 are used to input/output data.

Note CAS means UCAS and [CAS.

R Lu27?525 0091357 TS51 HA
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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 (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 (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
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RAS " \ /

torR
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(R N N

l Y tan tan tRCH
teac tcac ™ teac N twez
e |t tRAH | Lq—I——
= VH- \
WEVlL—Z“ZZ/ K 7//
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tock tcHo ez
toEa toep ToEp | toea toHo
== V- \ 7 4 )\\\\
O yy- - /
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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. Tomake /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 TAS is inactivated.
tor 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 tre or trck must be met -+ twez and twrz are effective.
In read cycle, the effective specification depends on the state of CAS signal when controlling data output
with the OF signal.
(1) CAS: inactive, OE: active - tcro is effective.
(2) CAS, OE: active - tocH is effective.

B L427525 0091359 &8R4 EM
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NEC uPD421165

546

Electrical Specifications

- CAS means UCAS and LCAS.

» All voltages are referenced to GND.

» After power up (Vcc 2 Vee ming), 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 relative to GND vr -1.0t0 +7.0 \"
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 —55 to +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 A
High level input voitage ViH 2.4 Vee + 1.0 A
Low level input voltage A -1.0 +0.8 A
Operating ambient temperature Ta 0 70 °C

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, OF 7

Data input/output capacitance Cio 1o 7 pF

B Lu2?525 0091360 5uL W




NEC 4PD421165

DC Characteristics (Recommended operating conditions unless otherwise noted)

Parameter Symbol Test condition MIN. } MAX.| Unit | Notes
Operating current leey RAS, CAS cycling trac = 70 ns 115 mA | 1,23
tac = tac Ny, lo = 0 MA
Standby current lccz RAS, CAS 2 Vi My, lo = G mA 2.0 mA
RAS, CAS 2Vec - 0.2V, 1o = 0 mA 1.0
RAS only refresh current lees RAS cycling, CAS 2 VinMiny trac = 70 ns 115 mA 1,234
tre = thc Ny, 10 = 0 MA
Operating current lecs RAS < Vi maxy, CAS cycling tuec = 25 ns 115 mA [1,2,5
{Hyper page mode (EDO)) thec = tHpc (iny, lo = 0 MA twec = 30 ns 105
tvec = 35 ns 95
CAS before RAS lees RAS cycling trac = 70 ns 115 mA 1,2
refresh current tre = trc miny, 10 = 0 MA
Input leakage current i Vi=0to 55V -10 +10 HA
All other pins not under test = 0 V
Output leakage current low Vo=0t055V -10 +10 HA
Output is disabled (Hi-Z)
High level output voltage Vou lo = —2.5 mA 2.4 \
Low level output voltage Vo lo=+2.1 mA 0.4 \

Notes 1. lccy, lcca, Icca and Ices depend on cycle rates (tre and tHec).
2. Specified values are obtained with outputs unloaded.
3. lcc1 and lccs are measured assuming that address can be changed once or less during RAS < Vit uax.
and CAS > ViH (Miny.
4. lcos 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.
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AC Characteristics (Recommended Operating Conditions unless otherwise noted)

AC Characteristics Test Conditions

(1

2

©)

Input timing specification

Vi) = 2.4V =--ommmmmmmso- 7

Viemax) =08V -------v----- ‘ E

'
e
T

r=2ns r=2ns
Output timing specification
« upPD421165 - uPD421165-A

Vormny =24V

Voumax) = 0.4V

Output load condition

Vee

1,660 Q

o

50 pF 590 ©
Cu ;[
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NEC

4PD421165

Common to Read, Write, Read Modify Write Cycle

Parameter Symbol fhre = 25 1S turo = 80 1 tee = 85 s Unit |Notes
MIN. | MAX. [ MIN. [ MAX. | MIN. | MAX.
Read / Write cycle time trc 124 - 124 - 124 - ns
RAS precharge time tap 50 - 50 - 50 - ns
EA_S precharge time teen 10 - 10 - 10 - ns
RAS pulse width tras 70 (10,000 70 {10,000{ 70 {10,000| ns
TCAS pulse width teas 10 [10,000| 12 |10,000| 15 [10,000| ns
RAS hold time s | 20 | - |2 [ - |20 | - |ns
CAS hold time tosk 70 - 70 - 70 - |ns
RAS to CAS delay time to | 20 | 55 | 20 | 52 | 20 | 50 | ns | 1
RAS to column address delay time traD 15 40 15 35 15 30 ns 1
CAS to RAS precharge time terp 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 tean 10 - 12 - 15 - ns
OE lead time referenced to RAS toes 0 - 0 - o] - ns
% to data setup time tewz 0 i - 0 - 0 - ns
E)_E to data setup time toLz 0 - 0 - 0 - ns
OE to data delay time toeo 15 - 15 - 15 - ns
Masked byte write hold time referenced to RAS tMRH o] - 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:

2.

Input conditions Access time Access time from RAS
tRAD < tRAD (MAX.) ANd taco < tRCD (MAX.) tRaC (MAX) trac (Max)
tRao > trap (Max) and trep < trep (Max.) taa (max.,) trap + taa (Max)
tRCD > tRCD (MAX.) tcac (Max.) tReD + tcac (vaxy

trap (max.) and trep (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 (vax.) and treo = trep (vax) will not cause

any operation problems.

tcrp iy requirement is applied to RAS, CAS cycles.

B b427525 0091363 255 W
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NEC 1PD421165

Read Cycle
Parameter Symbol turo =25 ns | tuec = 30 s turo = 35 ns Unit Notesl
MIN. | MAX. | MIN. | MAX. { MIN. | MAX.
Access time from RAS trac - 70 - 70 - 70 ns 1
Access time from CAS pPD421165-A tcac - 20 - 20 - - ns 1
uPD421165 - 15 - 18 - 20
Access time from column address tas - 30 - 35 - 40 ns 1
Access time from OF toea - 20 - 20 - 20 ns
Column address lead time referenced to RAS trar 30 - 35 - 40 - ns
Read command setup time tacs 0 - 0 - 0 - ns
Read command hold time referenced to RAS trAH 0 - 0 - o - ns 2
Read command hold time referenced to CAS trcu 0 - 0 - 0 - | ns | 2
Output buffer turn-off delay time from OE toez 0 15 0 15 o] 15 ns
CAS hold time to O tcHo 5 - 5 - 5 - ns

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

Input conditions Access time Access time from RAS
trap < taao (Max) and taco < teo (Max.) RAC (MAX) 1RAC (MAX.)
trap > traD (Max.) and trco < tReD (MAX.) taa peax) traD + taa (ax,)
treo > 1RCD (MAX) 1CAC (MAX.) treo + feac (Max)

trap (ax.) 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 2 trap (vax.) and taco = trep vax.) will not cause
any operation problems.

2. Either trcu (ming or trau (viny should be met in read cycles.

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

1PD421165
Write Cycle
Parameter Symbol twpo = 25 ns twee = 80 s e = 35 ns Unit {Notes]
MIN. [ MAX.| MIN. | MAX.| MIN. [ MAX,
WE hold time referenced to —CTS twon 10 - 12 - 15 - ns 1
WE pulse width twe | 100 - | 12| - | 5] - |ns| 1
WE lead time referenced to RAS trwL 20 - 20 - 20 - ns
WE lead time referenced to CAS tow 10 - 12 - 15 - ns
WE setup time twes 0 - 0 - 0 - ns 2
OE hold time toew 0 - 0 - 0 - ns
Data-in setup time tos 0 - o] - 0 - ns
Data-in hold time toH 10 - 12 - 15 - ns 3

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

be met.

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

cycle.

3. tosoviny 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

tire =25 ns | twec = 30 ns tuee = 35 ns

Parameter Symbol MIN. | MAX.| MIN. [ MAX.| MIN. | MAX. Unit | Note
Read modify write cycle time tawc 165 - 165 - 165 - ns
RAS to WE delay time trwp 89 - a9 - 89 - ns 1
CAS to WE delay time two | 34 | - | a7 - | a9 — | ns | 1
Column address to WE delay time tawp 49 - 54 - 59 - ns 1

Note 1. Iftwes > twos vy, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.
If trwo = tRwD (MIN.), towD 2 towd (MY, tawp = tawp (viny and topwo 2 topwo (Ming, 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.

B k427?525 00913k5 028 M
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NEC 1PD421165

Hyper Page Mode (EDO)

Parameter Symbol fre = 25 ns fueo = 80 ns thro = 35 ns Unit | Notes
MIN. [ MAX. | MIN. [ MAX. | MIN. | MAX.

Read / Write cycle time thre 25 - 30 - 35 - ns 1
RAS pulse width trasp 70 [125,000f 70 125,000 70 [125,000} ns
CAS pulse width theas 10 (10,000{ 12 [10,000f{ 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 torwo | 54 - 59 - 64 - ns | 2
RAS hold time from CAS precharge trrce 35 - 40 - 45 - ns
Read modify write cycle time tHPRWC 68 - 75 - 83 - ns
Data output hold time toHe 5 - 5 - 5 - ns
OE to CAS hold time oo 5 - 5 - 5 - |rs| 4
OE precharge time toep 5 - 5 - 5 - ns
Qutput buffer turn-off delay from WE twez 0 15 o] 15 0 15 ns | 3,4
WE pulse width twez 10 - 10 - 10 - Ins| 4
Output buffer turn-off delay from RAS torR [o] 15 0 15 0 15 ns | 34
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 - |ss | - | e | - | 75 |ns
(Hyper page mode (EDO) write and read cycle)

Notes 1. trpc Ny is applied to CAS access.

2. If twes = twes (winy, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycie. If trwp 2 trwo (Miny), towp > town (viny, tawp 2 tawo iny and tepwo 2 tcpwo 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.

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

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
tors 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 tron 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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NEC 1PD421165
Refresh Cycle
thec = 25 ns tiec = 30 ns thec = 35 ns .
Parameter Symbol Unit | Note
MIN. | MAX.[ MIN. | MAX.[ MIN. | MAX.
CAS setup time tcsa 5 - 5 - 5 - ns
CAS hold time (CAS before RAS refresh) tour 10 - 10 - 10 -1 ns
RAS precharge CAS hold time trre 5 - 5 - 5 - ns
WE hold time twr | 15 - 15 - 15 - | ns
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NEC 1PD421165

Read Cycle
tre
tras trp
. _ 4
RAS Y. \ / \
. 7
tesH
{cRP treo trsH toen
{cas
UCAS Vm- Y 4 Y
LCAS Vi- / \\‘ 7/ / \
trao traL
tasn| | trau tasc tcaH
[
- 4 p| 4 X
w1~ YRR row KR e KXRXXKKXKRXKKXXX
Vi k X 7 4
trRCH
[
trcs trAk twez
= Vin— 1S
Ve e LLLLL1T \_///
toes
tero | twez
toEa <--I
— V- '
% 55 AN VANV VARN\\\\N
L irac
! tan torc
tcac toez
toiz torr
oz hiiz
UlQ Vou- Hi-Z s 3 fi-Z
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NEC uPD421165
Upper Byte Read Cycle
tre
tras tap
m \\;lH— __\& X
= K \
tesH
crp taco tRSH tcen
teas
. ViH- ) 7 b
UGAS v / A\ / \
cre AR
[cas ™= 7 N
trao tra
tasr| | trau tasc tcan
- L R
e XN R KKK
2 K ¥,
trReH
tros tRRH twez
— Vin- \
v [T = \ Y//
toes
tcHo twez
toEA
—_— Vin— .
% ANV VNN /
trac
taa torc
tcac toez
toz torR
tewz
- i - H--
uIo xg[‘_ -------------------------- S b Dataout  J-iefen

Remark L I/O: Hi-Z
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1PD421165

Lower Byte Read Cycle

RAS

UCAS

LCAS

Address

LI/O

Remark

556

tRe
{RAS tre
Vin— \ / 3
Vi— &( 72 \
tcap tMRH
ViH- p!
Vi- \
tosH
tcap trcp tRsH tepn
tcas
Vin— f 3 4 3
Vie- \\( 7/ / \_
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tasr| | trau tasc tcan
| |
Row Col.
V- XXZX 7@‘( 7
r—

treH

= ZZZII777777 = S/
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1PD421165

Early Write Cycle

tesH

tRsH

tcen

Address '

<<
T

tcas

CRP treo
N
\ X
Ral

tasr] | taan tasc toan
| e | i
\

Row X Col.

twes

tweH

QUXXXKXXXX

XXX

< <

- Ty |

L1100

urvo v
LI/O

1H= l
Vi

Remark OE: Don't care

tos

Data in

JCXOOQKXXXXKXXXX
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1PD421165

Upper Byte Early Write Cycle

tras

== Vm- \
RAS Vie- S(

tosH
torp tReD tAsH

l‘——. tcas

w R\ 1

— V-
LCAS - /
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e YOO OO 5 XTI
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SN\\\\\\\\\\ WS 7772711811
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Remark OE, L I/O: Don't care
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Lower Byte Early Write Cycle
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NEC 1PD421165

Late Write Cycle
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NEC uPD421165

Upper Byte Late Write Cycle
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v tcas
UCas V- T 3 i
Vie- \ \t 4 /

Traa V- '
LCAS Vil j N

trAD

LAEFL tRaH tasc lc_Aﬁ
ViHe Y
s 312 SR e YR =
- A K A
towt
[ '
rcs twe

w i 7770 )

LT

LOEH,

e /444774 GEER\Y\\\\\A\\\\AA\\Y

{oep tos
|
ViH- Hi-Z 1
Uo7 Y'Y Y Voo oD, Datain
VIL— m ‘@ ; 2

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

RAS

UCAS

LCAS

Address

Vin—
Vi-

Vin=
Vi

== V-

Li/O

Remark U I/O: Don't care

562

Vie-

ViH—
Vie-

trc

tras

trP

tMRH

tcsn

treD

trsH

\ tcas

traD

traH tasc

\_

X
Row @ Col.

taw

twe

X
7
towt

T

Pl

OEH

oy

S T/

L1117

ALUARARRARRARRRRRRANANY

tos ton
fe—»

Data in

KXXRQQRXXXK
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uPD421165
Read Modify Write Cycle
trwe
traS trp
RAS Vi N 4 N\
t
tcRA treo - trsH tepn
% \\//I:: __/ \‘ tcas 1/ /‘ L
trao
tasn| | tran ‘t&cﬁ tc
Address \\’/':; XX>( Row :@{L Col.
trRwo tow
tawp [
I_m_cs town twe
we o [LLITTTTf N 77T
toE toe
= MNNNNNWWAW AARRRRRRRANY
RAC
| ttcA:c toep tos ton |
18 KRR~ 4 TN e RRRRRKKKKK
t:t:_LZ’I toez
AR p—— R ' o SR =

B buc2?525 0091377 44T HR
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Upper Byte Read Modify Write Cycle

trwe
RA!

gy (L] i

RAS - S( JZ

tcsH
tcrp troo tRsH teen

- _ 1 tcas
s e f A\ L/ N

tMRH

—_— Vin- b
LCAS  y,_ / \

tasn tRAHtRAD tasc toan
Address g:’: XXXX Row ;§<X>§( Col. %RKXXXXXW(_—
trcs Iégg h—{% I
—  Vm- — !
w [/ 721100000004
toea toen

% 3 AW/ ALARRRRARRANY

hesle
o 2 KRR AR e X KRAKRAKRARK:
L=

t;.z toez
- Hi-Z 1 \ Hi-Z
IO VO s e Data Out [p==sessesrossmmsmnnsonsoneneen e aaenaas
VoL~ X 2

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

tRwe
tRas trp

—_ | 4 \
RAS Vi &( JZ |
r_. tMRH
A ViH— X
UCAS Vil j \
tesu

treo trsk teen
toas

Sl A N L/ N
W [//////////fm ‘sﬁ//////////
& Q\\\\}\\\\{\\\\\\ A - ALARARRRRANNY
TR S - 3 concond
.12 SO m ﬂa:} ------------------- e

Remark In this cycle, the input data to Upper I/O is ineffective. The data out of that remains Hi-Z.
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NEC uPD421165
Hyper Page Mode (EDO) Read Cycle
trasP e
Ve T {RHCP
RAS  y,_ N /
tesH tupe tasH
feap) treo thoas ter thoas tep theas feen
UCAS  Vm- — 3 Y — 7 '
LCAS V- J : \\ Z x JZ S P / \__
trap tRaL _| torR
tasr| |tran  ftasd [ tasc| | toan tasc| | toan A torc
1 re— e
Vin— \ p
Address . @{I:ow }O{ Col. Col. Col. XXXXX)(
= h | K. A K
{RCH
trcs [Tren| twez
_ Vm- \'
WE  vi- / z z / {_/ /
twez
toc tace tace tono
Vin toea tan taa
AF - toz [ [?
vt AN = /0 \\\\
L trac
tan
tcac u_o_ng ALL toez
tcrz
Ui Vou- j -
Lo Vzr- --------------- Mozt -§>§t 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 pPD421165
Hyper Page Mode (EDO) Byte Read Cycle
trase tre
— V- Y truce o ¥ Y
RAS Vi \; / \
tesH . tHee trsH
tore trcD ! theas , | tHcas :tci_l
—— V-
UCAS / \ ) N / / K
lomr t tHcas tei tm
CP P RH
b Y 7 Y
—_— V-
LCAS |, _ ]| \ /
traD traL torr
tasr| |tran  [tasc tean tasc| | toan tasc| | tcan torc
[ [
- 4 \/\ Y —\
Address ™ Row Col }<X>§>( Col Col. W
= N K 7
F thcH
tacs Errn] twez
I p—
ViH- y
WEVlL—{({Z!{j \(
twez
tock tace tace toro M|
toea taa taa L
AANNNANANNNN we ] qii'\
tRac towz
= [
toHe
tea e toez
tewz
Von~ Hi-Z 's 3 ] \
uro VoL- - -{yi Data out _} ——— \/>§: Data out ;i--
tone
-
Von- Hi-Z f 3 Y
e —— {){ T -
Remark 1. Inthe hyper page mode (EDO), read, write and read modify write cycles are available for each of

2. This cycle can be used to control either UCAS or LCAS only. Or, it can be used to control UCAS

the consecutive CAS cycles within the same RAS cycle.

or LCAS simultaneously, or at random.

BN Luy2?525 0091381 270 M
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568

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

trasp trp
RAS - N /
tos trsH
) Icng] !ch) thcas tHeAs, tHCA! - toPn
UCAS TH= 4 S 4 g
LCAS V- J \\ % \-\ JZ -\\ . /| L
tran tRAY I
tase| |tran tasg tcan tasc | _|foan tasc | | foan |
Address Y- @&«%{){ Col. | )_OZ Col " col
ViL— A k A X |
{RCH
tacs WPZ WPZ ‘t_\ﬁr;z
y [ tncn»—r‘ tacs thoy ! JRCS ‘Rm;
_ M=
WE - [ L L/ (j KE y\é &: /
tocu > tetwez
toea tcro
— V-
& v AN ANAY
| tRAC torr
o tan taa tar torc
tcac 1\:«52 teac twez tCAg toEz
oz toz toz
u o - i- 4 X hi-Z f i - 3 3
L1/O xg['_ --------------- L SR -ﬂy Data out }-h-l--- (Dataout Hi-z Data out 7} ----

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) Read Cycle ((E Control)

trasp trp
RAS Viu— 5% tRHCP Z{ y
ViL- % y | W
tesh tHPc tRSH
teap trep tHoas tcp theas tep tHcas tepn
UGS V-~ F 3 % T
LCAS V- 72 \ 7-7 S( )/ \
trap tRAL torc
tasr| |than 2\;3(’: toan tascl| | tcan lﬁ_sﬁ tcan lors
Vin- s — B Vs X
K 2 N 7 N V|
l thac
{ taa taa tReH
trcs feac fcac toss et trAH
— - y cac 3
WE o
= teHo tocu oo
tocH ‘_'I tace tacp
toea toep toep toep toon .tﬂil
OF ViH- \\ \ z l 4 !S s K
Vi- / K / X
’ toEa 10EA
|tou I toz || Tz
fouz toez | touz toez toez toez
U0 vou- Hi-Z P A~ 3‘ N X NS A A" 2 X Hi-Z
LIO Vo 4 Roata ot Ah-----4 N Data out 8- [Data out B)=-f Y Data out & 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) Early Write Cycle

tRasP il
J— - X }t #
BAS Vi x trece
Vi- L 7
tesn thrc tAsH .
tcre trco tHcas Lt tHoas | ter tHeas , o teen
UCAS V- b \ ; \ le 5\ ;V
LCAS V- \ 3 7 N K
tan traL J‘
tasr| [tRan  ftasc] toan tasc | | team tasc | toam
ViH- 4 YAX \ h 4
twes tweH twes twen twes twek
= Vi
7 v N N Wrnn
tos tou dos| tou Jos |1 ton
UKo V- - y 4 — -
LIO Vi Data in s Data |n47 Data in
Remarks 1. OE: Don't care

2. 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.

570
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Hyper Page Mode (EDO) Byte Early Write Cycle

trase tae
__ SR | t
RAS \ & RHCP. Z X
Vie- R 7
tesw tvpc trsh
F_Cf: taco tHeas tHeas toen
vl i\ i X VRN
i W - Z
}chi tcr thcas tep tman
== VH- X 4
[CAS " j \‘ 7
trap tRaL
tasa| Ran | tasg tcan tasc toan Tase| | Toan
4—" [ fot—n{ |
\ £ 4 3 4 A
Address " X>] Row { X Col §<XX>§ Col §<Xz>§ Col.
- K N ¥ \ / X 2

N ==
RERRERARYY,

V- { R VAV AV AY AV AV AVAVAV AV AV AVAVAVAVAVAVAVAVAY,
L IVO
Vi XXXXXXXXXXXXXXXX Datain_, ‘A‘A‘A‘A‘A’A‘A’A‘A‘A‘A‘A‘A‘A‘A‘A A’A A
Remarks 1. OE: Don% 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.

U0

B Lu427525 0091385 91 mm
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Hyper Page Mode (EDO) Late Write Cycle

: trase tre
_ ——\ tance fr—
RAS Vin \ ﬂt ;
V- X 7 N—
tesH thre tRsH
tcre trco thcas o tep thoas e tucas tcen
UCAS Vi I\ ,If 5\ /‘ 5\ /'
LCAS Vu- \_s 7 X 7 X 7
traD \ tRaL
tasr| [tran  |tasc tean tasc| | toan s¢, toan
- 4 !
Address Y™ XE{;OV% Col. Col. Col.
Vi- K 7
towe towe towL
tRWL
tres twep tres twe trcs twe
WE V'H—ZZZZZ/ ] \; l ‘ l/////////
WE Vi- \ \ \(

toEn toen toex

&
ANRARRANANNY

toeo tos | | tom toeo tos| { ton
uio  Vw ____ _Hz_ - Hiz
LVO  Vu- _13( Data in £ Q m

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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1PD421165
Hyper Page Mode (EDO) Byte Late Write Cycle
trasp : tre
RHCP
LIV N
4 tesH tuec trsk
CRP treo troas thoas i tepn i
o e T N N7/
tore tep tHoas tep tvrH
s S N f \
RAD
, asp| |tRan LA;SC’ toan ! F_si ‘tc_m_i :tAEc:> t;i:L
Address V::'- X>< Row Col. X Col. . Col ><XX
fowe I !::wn. tc:“
trcs twp tres twe tres twe
r——b
w 77T} N e\ W
foen toe Lo_eil
== V- 4 4
toeo {os ln_rH o] tos JEH»
010 7 it Y a2 ¥ omm X YXXXXKRRKXXX
foen toeo | 81| tom |
0 3 R4 oy Y XXX KKKKKRORR
Remarks 1

the consecutive CAS cycles within the same RAS cycle.

or LCAS simultaneously, or at random.

. In the hyper page mode (EDQ), read, write and read modify write cycles are avaitable for each of

This cycle can be used to control either UCAS or LCAS only. Or, it can be used to control UCAS

M k427525 0091387 799 M
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Hyper Page Mode (EDO) Read Modify Write Cycle

RAS

Address

ulo
LI/O

Ul
L0

574

Vin-
Vie-

Vib-
Vie-

Vin-
ViL-

Vin-
Vi

Vin-
ViL-

Von-
Vou-

Vik-
Vi-

trasp tap
\
N ¥ ;
tHPRWC
teael treo tHeas tce tHoas tep tHeas  teen_
/S N AN 7\ /] N
X 7 X LA
tran traL
tasr| |tRan tasc| |tcan tasc | | tean tasc| | tean
— [— [ fo——
! 4 y 4 X 4
Row Col. Col. Col. X
2 N. ¥, A A X
trwo I tace tcrwo = tacy tcrwp fowL
¢ tawo Yowl tawo towd ™ tawo 1RWL
RCS towo twe, | tRCS tewo twe
[((45/ A V i y
trac tawe|
’ tan taa
teac toen tcac
[ee— [
toea toea
tez tewz toeo
o
toz torz toez
t
Hi-Z
---------------------------- out pr=-=11
tos| | toy

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 Read Modify Write Cycle
trase tre
=—— V- \
RAS | © N /] k
t tvpRwe
Fi'; ) thcas theas feen i
— V- \ "4 \ 1[
UCAS Vie- / \ 72 X( 4 \_
tere tee troas tep MAH
cas V»- "~ F X 7 N
Vi~ -
Ra0 tRaL
tasn| [trad tasc foan tasc| | toan tasc| |tcan
[ [~y | [~
ViH- p 4 4 ) ! Y
Address v Row Col. Col. Col.
- 7 N 7
: e tace
tawn fcpwp {epwo towe
tawo fow tawn Jtow] tawo L
1";55 town twp lﬁags‘_ tewp twp ,!593 tcwo twe
== V- X N
vwsVlL—‘!Z!Z/ \-l &;l :l!zz;
taac tawe we | |
I m tM-—) m
BE Vm- ftoeal \ L |toe| \ foex|
% AN i\’ \ ANARN
N oz toeo N toz| | toeo o oz | | foso
torz 1ok toz Hoez toz oez
i bot— +
Vou- i - 4 \ j- i-
uro S . S (N ol S S 1Y O out heablHizZ oLl
7
Lo Von- Hi-Z R N N R lout!E-
VoL- ~
1os| | tou
Vik- 4 \
U0 v Zy in E‘ """"""" 'g
N
Vin-
Lo Vi TTTTTTTTTTTRenasssanasssnaaanes <m """""" g
Remarks 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 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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576

Hyper Page Mode (EDO) Read and Write Cycle

RAS

UCAS
LCAS

Address

uo
LI/O

U110
LI/O

Vin-
Vie-

Vin-
Vie-

ViH-
Vie-

Vin-
V-

Vin-
Vi

ViH-
Vie-

trasp e
—_—) tRHCP
\ / C
tesH thpc tasH
l‘t@i treo theas tep [ A tucas teen
v N i e
tran . trac |
Jas| [tRan - ftasg oA sl [ foan asc | toan '
G D ' D 9 S L0000
‘?_CS tR%"f" twes twer |
i N i
tocH tace «tCHO
tosa tan
\\\\\\I\\ A\ = /BIAANNNNANNNNNNN
:it:c toez
teac ‘t_n_kc twez
oz
SN S — {Dﬂj Data out }-O; Dataout:}-"' """""" O

tos toH
-
---------------------------------------------------------------- -§>§( Data in

Remark 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.
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Hyper Page Mode (EDO) Write and Read Cycle

tRasP tre
Vine tRuce
RAS Vie- Z
tesH trpc trsH
ferp treo tHcas tep [ thcas fepN
UCAS  Vm- 3\ F ;S Y S__SS 4
LCAS V- ___/ 7 R £/ \
trap tRAL
Jasal toan tas toam tasg| | tean [Lssc ||| foan
_ r — ! s
Address  o" Row Col. Col. co. BOOXXXX
Vie- 7 £ K 7
focy }icﬂ
twes twen twes | | twen 'R°S< toes tarn|  twpz
—  Vm- O\ : LAY / !
WE - \ X 2 / / / / / /{{ N X 7/
CE twez
tace
oF V- toes 77
% U AN VNN NN R e
I taa forr
I tcac torc
toLz, hto—EE
toLz
Uio  Vou- Mz e / \Hi-Z
LI/O Vo~ ~TTTTTTonessssseneseme R R e Dbl Data out }
tos o s Ll
[

Uuio  Vm- f i 3 : Datai YA AT A S
LIO V- XXXXXXX Damin  Dalain

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.

B Lu42?525 0091391 11T WA 577




NEC

uPD421165

578

CAS Before RAS Refresh Cycle

tre

tre

tras

tre

tRas

trP

tour

V- \

Vi- \
tcsa

Vin- \

Vi -

2

tarc

{csr

tcHr

X\

Y

trPC

-

teen

Remark Address, WE, OE: Don‘tcare L /0, U VO: Hi-Z

RAS Only Refresh Cycle

Address

Remark WE, OE: Dontcare L /O, U1/O: Hi-Z

Vin-
Vi-

tre

tras

trPC

terp

tcrn

Vine 4 N A h

Vi- \_/ N
tash tRAH task Ll

_ v \

2 YR SRR = YRR

I~ x 4 t—_’
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Hidden Refresh Cycle (Read)

e ViH-
RAS

ViH-
V-

UGAS
LCAS

Address

AE VH-
O ViL-

U IO Vou-

LIO Vo- =77

tre tre
ras G tras |t tep
S L
A ¥, \_
tone trecp trsH tenm teen
f \\\ Z{ \‘
trsp traL
tasr tRaH tasc tcan
<—>1 [—>{
y
N S
K
treH
tres| twr [T, twez
/17 \Wi
K

twez

toea 10_*'2'
\\\\\\[ AMMANY AERRRRNNRNNNN
Hi-Z ] — RS
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Hidden Refresh Cycle (Write)

trco

V- 4 3
Add

twes

CCRXXXKXXXKXXXXK)

twen

ESANNNN\\\\\

A

L1

tos

toH

o194+ XXX onee KX TR XXX

Remark OE: Don't care

580 B b4e2?7525 0091394 929 M



NEC

1PD421165

Package Drawings

44 PIN PLASTIC TSOP(I) (400 mil)

44 23
ARAAHAHHAA | HAHAAHBARARRA

I;IHHHHHHHHH HHHHHHHHH2H2

A

detail of lead end

H
i ' Il J
I3 } Il |
N
NOTE ITEM MILLIMETERS  INCHES
Each lead centerline is jocated 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.
[¢ 0.8 (T.P.) 0.031 (T.P.)
+0.08
D 0.32*3-4% 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 11.7610.2 0.46310.008
| 10.16+0.1 0.400£0.004
J 0.8£0.2 0.031+3-008
0.025
K 0.145:0.015 0.00620.001
L 0.5:0.1 0.02073-954
M 0.13 0.005
N 0.10 0.004
o+ 1° o+7°
P 3 '_*30 3%
S44G5-80-7JF4

M L427525 0091395 865 M
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NEC uPD421165

40 PIN PLASTIC SOJ (400 mil)

B

40 21
nnoonononooooonooonoi——

oooOouooOoOoOooooO00o0oo0o0_—— v
1 20

M@ N @

NOTE ITEM MILLIMETERS  INCHES
Each lead centerline is located within 0.12 mm (0.005 inch) of +0.2 1.035+0.008

its true position (T.P.) at maximum material condition. B 26.297) 35 0.014

c 10.16 0.400

D 11.18£0.2 0.4400.008
E  1.08:0.15 00435908
F 0.7 0.028

G 3.5¢0.2 0.138+0.008
H 24202 0.094+9-992
I 0.8 MIN. 0.031 MIN.
J 2.6 0.102
K 1.27(T.P)_ 0.050(T.P.)
M 0.40£0.10 0.016:0-804
N 0.2 0.005

P 9.40£0.20  0.3700.008
Q 0.15 0.006

T R0.85 RO0.633

0.10 0.004
u 0.20*9:49  0.00823-393
PAOLE-400A-2
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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 (M) (400 mil)
uPD421165LE: 40-pin plastic SOJ (400 mil)
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