DATA SHEET

NEC/ MOS INTEGRATED CIRCUIT

uPD42565165, 4265165

64 M-BIT DYNAMIC RAM
4 M-WORD BY 16-BIT, EDO,
BYTE READ/WRITE MODE

Description
The uPD42S65165, 4265165 are 4,194,304 words by 16 bits CMOS dynamic RAMs with optional EDO.
EDO is a kind of the page mode and is useful for the read operation.
Besides, the uPD42S65165 can execute CAS before RAS self refresh.
These are packaged in 50-pin plastic TSOP (lI).

Features

+ EDO (Hyper page mode)

* 4,194,304 words by 16 bits organization
+ Single +3.3 V + 0.3 V power supply

» Fast access and cycle time

Part b Power consumption| Access time R/W cycle time EDO (Hyper page mode)
art number

Active (MAX.) (MAX.) (MIN.) cycle time (MIN.)
1PD42865165-A50, 4265165-A50 540 mW 50 ns 84 ns 20 ns
1PD42S65165-A60, 4265165-A60 468 mW 60 ns 104 ns 25 ns

+ The uPD42S65165 can execute CAS before RAS self refresh.

Power consumption

Part number Refresh cycle Refresh
at standby (MAX.)

uPD42S65165 4,096 cycles/128 ms RAS only refresh, Normal read/write, 0.72 mW

CAS before RAS self refresh,
CAS before RAS refresh, Hidden refresh

(CMOS level input)

uPD4265165 4,096 cycles/64 ms RAS only refresh, Normal read/write,
CAS before RAS refresh, Hidden refresh

1.8 mW
(CMOS level input)

The information in this document is subject to change without notice.
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Ordering Information

Access time

Part number (MAX) Package Refresh
UPD42565165G5-A50-7JF 50 ns 50-pin plastic TSOP (II) CAS before RAS self refresh
(400 mil) CAS before RAS refresh
RAS only refresh
uPD42S65165G5-A60-7JF 60 ns

Hidden refresh

uPD4265165G5-A50-7JF 50 ns 50-pin plastic TSOP (lI) CAS before RAS refresh
(400 mil) RAS only refresh

Hidden refresh
uPD4265165G5-A60-7JF 60 ns
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Pin Configuration (Marking Side)

50-pin Plastic TSOP (II) (400 mil)
(tPD42S65165G5-7JF
1tPD4265165G5-7JF

Vee O—11 U 50—O GND
/01 Q=12 49 =0 /016
/02 O3 48 |0 /015
/03 =14 47 |0 /014
/04 O=—15 46 =0 1/013
Vec O—|6 45—OGND
/05 Oe—»17 44 =0 1/012
/06 O=—=18 43 —0O /011
1/107 C=—»9 42 —0O 1/010
1/08 O=—>10 41 [=—0O |/09
NC O—— 11 40—ONC
Vee O0—112 39—OGND
WE O—={13 38[«—O0O LCAS
RAS O—{14 37|=—O0 UCAS
NC O—{15 36 [«—0 OE
NC O—]16 35—ONC
NC O—17 34—ONC
NC O—18 33—ONC
AOO—19 32=—O0 Al1
A1 O— 20 31=—C0O A10
A2 O0—={21 30~—O0 A9
A3 O—»22 29=—0O A8
A4 O—23 28=—O A7
ASO—24 27=—0O A6
Vec O—125 26—O GND
A0 to A1 : Address Inputs
/01 to /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
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Block Diagram

RAS O—» Lower ~F
- —OOE
UCAS O—» Clock Generator Control
WE O—»]
Data
Qutput
U ::>
- B)?tzer - s-| Buffer
| Control el
Vee O—» Y to
CAS before 1/108
GND O—» RAS Counter - Data (Lower Byte)
- Input
o L »| Buffer
)
e
8 Memory
) a Cell
=z Array
Row &
Address
Buffer -
Note 1 - : : . _Note2
Address [ _ Bit organization Data
Column W I | ::> Output
Address 1 I B Ny S
Buffer /oo
- Sense Amplifier <:EG <#> o
/016
W A (Upper Byte)
- Data
N~ Input
) Column Decoder | Buffer
Notes 1. Part number Row address Column address
uPD42S65165, 4265165 AO - A1 AO - A9

2. 4,096 x 1,024 x 16
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Input/Output Pin Functions
The uPD42S65165, 4265165 have input pins RAS, UCAS, LCAS, WE, OE, A0 to A11 and input/output pins

1/01 to 1/O16.
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 self refresh, CAS before RAS refresh

UCAS, LCAS Input UCAS, 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)

AO to A11 Input Address bus.

(Address inputs) Input total 22-bit of address signal, upper 12-bit and lower 10-bit 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 (tran, tcan)
are specified for the activation of RAS and CAS.

WE Input Write control signal.

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

OE Input Read control 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.

/01 to 1/016 Input/Output 16-bit data bus.

(Data inputs/outputs)

I/01 to 1/016 are used to input/output data.




NEC uPD42S65165, 4265165

Hyper Page Mode (EDO)

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

1. Data output time is extended.
In the hyper page mode (EDQO), 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 (EDOQ), 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.

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- 2
RAS |, \ /

tHpc torr
—— V- R -
CAS \ / \
ViL— / \( y S( / N 7/ /
torc
Vike '3
Address V'” XX Row >0] Col.A ColB ColC
IL— K
| trac
f« ™ > taa taa tReH
I ™
tcac tcac tcac trrH | |, ‘l\ivpz
— V- 7
WE V|L—Z££Z!/ "Y 7//
tocH tcHo tocH
< twez
foea torr | fora tcHo
— Vi l_J& A Y
OE Vie— \r N \\\\
toz
oz toHe foez foez
4 3 A 4 A i
110 Data out A ‘Data out0$~ ‘Data outC7 M-z
2
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Cautions when using the hyper page mode (EDO)

1. CAS access should be used to operate tHpc at the MIN. value.

2. 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 the state of each signal.

(1)

()

Both RAS and CAS are inactive (at the end of read cycle)

WE: inactive, OE: active

torc is effective when RAS is inactivated before CAS is inactivated.

torr is effective when CAS is inactivated before RAS is inactivated.

The slower of torc and torr becomes effective.

Both RAS and CAS are active or either RAS or CAS is active (in read cycle)

WE, OE: inactive - toez is effective.

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 trrH or tron must be met =+ twez and twez are effective.

The faster of toEz and twez becomes effective.

The faster of (1) and (2) becomes 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 -+ tcro is effective.
CAS, OE: active - tocH is effective.
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Electrical Specifications

« CAS means UCAS and LCAS.

« All voltages are referenced to GND.

« After power up (Vcc > 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 Vr —-0.5t0 +4.6 \
Supply voltage Vee —-0.5t0 +4.6 \
QOutput current lo 50 mA
Power dissipation Po 1 w
Operating ambient temperature Ta 01to +70 ‘C
Storage temperature Tsig -55to +125

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 3.0 33 3.6 \Y
High level input voltage ViH 2.0 Vee + 0.3 \
Low level input voltage Vi -0.3 +0.8 \
Operating ambient temperature Ta 0 70 °C

Capacitance (Ta =25 °C, f = 1 MHz)

Parameter Symbol Test condition MIN. TYP. MAX. Unit

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

Data input/output capacitance Co 11O 7 pF
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DC Characteristics (Recommended operating conditions unless otherwise noted)

[1PD42S65165, 4265165]

Parameter Symbol Test condition MIN. | MAX.| Unit | Notes
Operating current leet RAS, CAS cycling trac = 50 ns 150 mA 1,2,3
trc = tre (viny, lo = 0 MA trac = 60 ns 130
Standby 1PD42S65165 lcce RAS, CAS > ViHminy, lo = 0 mA 1.0 mA
current —_ ——
RAS, CAS>Vcc—-02V,lo=0mA 0.2
uPD4265165 RAS, CAS 2 ViH Ny, lo = 0 mA 1.0
RAS, CAS >Vcc— 0.2V, lo=0mA 0.5
RAS only refresh current lces RAS cycling, CAS = Vi1 min) trac = 50 ns 150 mA |1,2,34
trc = tre (viny, lo = 0 MA trac = 60 ns 130
Operating current lcca RAS < ViLax,), CAS cycling trac = 50 ns 120 mA [1,2,5
(Hyper page mode (EDO)) thec = thrc (uiny, lo = 0 MA trac = 60 ns 100
CAS before RAS lccs RAS cycling trac = 50 ns 150 mA 1,2
refresh current tre = trRc iy, lo = 0 mA trac = 60 ns 130
CAS before RAS lccs CAS before RAS refresh: tras < 300 ns 500 UA 1,2
long refresh current tre = 31.3 us
(4,096 cycles/128 ms, RAS, CAS:
only for the uPD42S65165) Vee — 0.2 V< Vi < ViH (vax)
ov<ve<o02Vv
Standby: tras < 1 us 600 UA 1,2
RAS, CAS>Vec-02V
Address: Vinor ViL
WE, OE: Vm
lo=0mA
CAS before RAS [[3e4 RAS, CAS: 400 UA 2
self refresh current trass =5 ms
(only for the uPD42S65165) Veec — 0.2 V £ Vi £ ViH (max)
ov<svi<02V
lo=0mA
Input leakage current I Vi=0to3.6V -5 +5 UA
All other pins not under test =0 V
QOutput leakage current low Vo=01t0o 36V -5 +5 UA
QOutput is disabled (Hi-Z)
High level output voltage VoH lo=-2.0mA 2.4
Low level output voltage VoL lo=+2.0 mA 0.4

Notes 1.

2. Specified values are obtained with outputs unloaded.

lcci, lces, Iccs, Iccs and lccs depend on cycle rates (trc and tHrc).

3. Icc1 and Iccs are measured assuming that address can be changed once or less during RAS < ViLwax,) and

CAS = VIH (MIN,).

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

5. Icc4 is measured assuming that all column address inputs are switched only once during each Hyper page

(EDO) cycle.



NEC uPD42S65165, 4265165

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

ViH MmNy =20V --------------- ' VoH (Mn) =2.0V

ViL max) =08V ---ooeooeomo VoL vax) =0.8V

tr=2ns tT=2'ns

(3) Output load condition

1,180 Q
le}

100 pF

870 Q
CL

Common to Read, Write, Read Modify Write Cycle

trac = 50 ns trac = 60 ns

Parameter Symbol MIN. | MAX | MIN. T MAX Unit | Notes

Read / Write cycle time tre 84 - 104 - ns
RAS precharge time tre 30 - 40 - ns
‘CAS precharge time tepn 7 - 10 - ns
RAS pulse width tras 50 10,000 60 10,000 ns 1
CAS pulse width tcas 8 |10,000| 10 |10,000( ns
RAS hold time tRsH 13 - 15 - ns
CAS hold time tcsH 38 - 40 - ns
RAS to CAS delay time treD 11 37 14 45 ns 2
RAS to column address delay time tRaD 9 25 12 30 ns 2
CAS to RAS precharge time tcre 5 - 5 - ns 3
Row address setup time tasr 0 - 0 - ns
Row address hold time tRaH 7 - 10 - ns
Column address setup time tasc 0 - 0 - ns
Column address hold time tcan 7 - 10 - ns
OE lead time referenced to RAS toEs 0 - 0 - ns
CAS to data setup time toLz 0 - 0 - ns
OE to data setup time oLz 0 - 0 - ns
OE to data delay time toeD 10 - 13 - ns
Masked byte write hold time referenced to RAS tMRH 0 - 0 - ns
Transition time (rise and fall) r 1 50 1 50 ns
Refresh time uPD42S65165 tREF - 128 - 128 ms 4

uPD4265165 - 64 - 64 ms

10
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Notes 1. In CAS before RAS refresh cycles, tras (vax) is 100 us. If 10 us < tras < 100 us, RAS precharge time

for CAS before RAS self refresh (trrs) is applied.

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

Input conditions Access time Access time from RAS
trap < trap (Max) and trep < trep (wax) trRAC (MAX) tRAC (MAX)
trap > trap (vax) and trep < trep (vax) taa (Max ) trRAD + taa (vax)
trcD > tRCD (MAX) tcac (vax) trep + tcac (vax)

traD (Max) and trcp (vax) are specified as reference points only; they are not restrictive operating
parameters. They are used to determine which access time (trac, taa or tcac) is to be used for finding
out when output data will be available. Therefore, the input conditions trab > trap (vax.) and trep > trep
~ax.) will not cause any operation problems.

3. tcrp(miN) requirement is applied to RAS, CAS cycles.
4. This specification is applied only to the uPD42S65165.

Read Cycle
trac = 50 ns trac = 60 ns
Parameter Symbol WIN. T VA | MIN. T MAX. Unit | Notes
Access time from RAS trac - 50 - 60 ns 1
Access time from CAS tcac - 15 - 15 ns 1
Access time from column address tan - 25 - 30 ns 1
Access time from OE toEa - 13 - 15 ns
Column address lead time referenced to RAS tRAL 25 - 30 - ns
Read command setup time tres 0 - 0 - ns
Read command hold time referenced to RAS RRH 0 - 0 - ns 2
Read command hold time referenced to CAS tRcH 0 - 0 - ns 2
Output buffer turn-off delay time from OE toEz 0 10 0 13 ns 3
CAS hold time to OF tcHo 5 - 5 - ns 4
Notes 1. For read cycles, access time is defined as follows:
Input conditions Access time Access time from RAS
trap < trap (Max) and trep < trep (wax) tRAC (MAX) tRAC (MAX)
trap > trap (vax) and trep < trep (vax) taa (Max) trRAD + taa (vax)
trcp > tReD (max) tcac (max,) trep + tcac (max)

traD (Max) and trcp (vax) are specified as reference points only; they are not restrictive operating
parameters. They are used to determine which access time (trac, taa or tcac) is to be used for finding
out when output data will be available. Therefore, the input conditions traD > traD (vax) and trco > treD
~ax.) will not cause any operation problems.

. Either treH (miny or trRrH (MiN,) should be met in read cycles.

. toezmax.) defines the time when the output achieves the condition of Hi-Z and is not referenced to Von
or VoL.

4. WE: inactive (in read cycle)

CAS: inactive, OE: active--tcro is effective.
CAS, OE: active:-tocH is effective.

11
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Write Cycle
trac = 50 ns trac = 60 ns
Parameter Symbol Unit | Notes
MIN. | MAX. | MIN. [ MAX.
'WE hold time referenced to CAS twen 7 - 10 - ns 1
WE pulse width twp 7 - 10 - ns 1
'WE lead time referenced to RAS tRwL 13 - 15 - ns
'WE lead time referenced to CAS towe 7 - 10 - ns
WE setup time twes 0 - 0 - ns 2
OE hold time toeH 0 - 0 - ns
Data-in setup time tos 0 - 0 - ns 3
Data-in hold time toH 7 - 10 - ns 3

Notes 1. twpvin,) is applied to late write cycles or read modify write cycles. In early write cycles, twcH (vin,) should
be met.
2. If twes 2 twes (Ming, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle.
3. tos(miny and ton (vin,y are referenced to the TAS 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 trac = 60 ns

Parameter Symbol Unit | Note
MIN. | MAX. | MIN. | MAX.
Read modify write cycle time trRwe 107 - 133 - ns
RAS to WE delay time tRwD 64 - 77 - ns 1
CAS to WE delay time tcwp 27 - 32 - ns 1
Column address to WE delay time tawp 39 - 47 - ns 1

Note 1. If twcs 2 twes (viny, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. If trRwp > trwb (MIN), fcwD > tcwb (MIN), tawD > tawp (MiN,) and tcpwb > tcPwp (MiN), 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.

12
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Hyper Page Mode (EDO)

trac = 50 ns trac = 60 ns
Parameter Symbol Unit | Notes
MIN. [ MAX. | MIN. [ MAX.
Read / Write cycle time tHPC 20 - 25 - ns 1
RAS pulse width traspP 50 [125,000] 60 [125,000| ns
CAS pulse width tHoas 8 |10,000( 10 |10,000| ns
CAS precharge time fcp 7 - 10 - ns
Access time from CAS precharge tace - 30 - 35 ns
CAS precharge to WE delay time tcpwp 41 - 52 - ns 2
RAS hold time from CAS precharge tRHCP 30 - 35 - ns
Read modify write cycle time tHPRWC 52 - 66 - ns
Data output hold time toHe 5 - 5 - ns
OE to CAS hold time tocH 5 - 5 - ns 3
OE precharge time toep 5 - 5 - ns
Output buffer turn-off delay from WE twez 0 10 0 13 ns | 4,5
WE pulse width twez 7 - 10 - ns 5
Output buffer turn-off delay from RAS torr 0 10 0 13 ns | 4,5
Output buffer turn-off delay from CAS torc 0 10 0 13 ns | 4,5
Notes 1. tvrc (v is applied to CAS access.

2. If twes > twes (miNy, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. If trRwp > trwb (MIN), fcwD > tcwb (MIN), tawD > tawp (MiN,) and tcpwb > tcPwp (MiN), 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. WE: inactive (in read cycle)

CAS: inactive, OE: active == tcHo is effective.
CAS, OE: active - tocH is effective.

4. torc (vAx,), torr (vax) and twez (vax.) define the time when the output achieves the conditions of Hi-Z and
is not referenced to Vo or VoL.

5. Tomake 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.
The slower of torc and torr becomes effective.
(2) Both RAS and CAS are active or either RAS or CAS is active (in read cycle)

WE, OE: inactive - toez is effective.
Both RAS and CAS are inactive or RAS is active and CAS is inactive (at the end of read cycle)
ﬁ, OE: active and either trar or trcH must be met == twez and twpz are effective.

The faster of toez and twez becomes effective.
The faster of (1) and (2) becomes effective.

13



NEC uPD42S65165, 4265165

Refresh Cycle

trac = 50 ns trac = 60 ns
Parameter Symbol VIN. T vax. | vin. T vAx. Unit | Note
CAS setup time tcsr 5 - 5 - ns
CAS hold time (m before RAS refresh) fcHR 10 - 10 - ns
RAS precharge CAS hold time trrc 5 - 5 - ns
RAS pulse width (CAS before RAS self refresh) tRrass 100 - 100 - us 1
RAS precharge time (CTS before RAS self refresh) tRPs 90 - 110 - ns 1
CAS hold time (CTS before RAS self refresh) fchs -50 - -50 - ns 1
WE setup time twsr 10 - 10 - ns
'WE hold time twhn 15 - 15 - | ns

Note 1. This specification is applied only to the uPD42S65165.

14
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Read Cycle
tre
tRaA: tre
— V- \ \
RAS ViL— X(
tcs
tcrp t trs tcp
tca:
UCAS V- 4 Y \
LCAS Vi- / \ X
traD 1
tasr| | tran tasc tcan

Address

RAL
|
ViH— /
H

tres

r-»

= i ZZ7I17777777 > 7
o~ TUTULUUUURCIORTOR, ) /XN
R M2 — Data 11 JorrEe

15
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Upper Byte Read Cycle

tre
1 t
msoows N / \
tcrr t = trs 1
tca:
O i i\ /O
tcre tmRH
wAs oy ‘ |
! _/ thap thaL \—
tasm tran tasc tcan .
3 YR X HXKKKREKERRREX
ng 1 o N
w v I 7
toea tcHo <_.|1WE
2 ALILALTARRARRIVARNA RN
trac
= z
toz torr

zZ
Vor— Hi-Z / \ Hi-Z
ulo L EELEEEEEEEE R {@gt Data out 7} ---------

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

RAS

UCAS

LCAS

Address

LI/O

ViH—
ViL—

ViH—
ViL—

tre
tras trp
—NS( ) Zl )s
tcrp tMRH
_/ N
tcrp treo e trsH tcen
tcas
7! !\\( ) / /l !\_
tas | | tran h:AD tasc toan_ -
k trcH
tres trm wor
777777777777 N/
toea tcHo twez
FVLEARRRRRRRRRRRRRARRN /N
trac
g =
torz torr
tcz
LR EE L EEEEEEEEEEEE e {XX; Data out E--H-i--%---

Remark U I/O: Hi-Z
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Early Write Cycle

RAS '“_‘ \

<<
ToT

Address !

< <
ToT
B

RAD
AH

Col.

X

=
m
< <

S

AXXRKXRXKXIXN)

\/
A

Q

\/
/\

twer

LI

Ul/o V-
LI/O Vi

Remark OE: Don't care

18

tos

toH

Data in

XXX

XERKRKXXIXX
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Upper Byte Early Write Cycle

RAS

UCAS

LCAS

Address

U 1/o

V
V

<<

<<

ASAANANARANAN
v XXKXXRXXD

Remark (ﬁ, L /O: Don’t care

N / \
{crp D 1Rs| t
feas
7! )\ \‘ ) / /l )\_
fcR VMR
/ \
_/ NN

Col.

NRXXXXRKIKXIKXXAXAN)

[

mj,//////// LY

A

.

Data in

XURXXXRXKIXKIKIIKIOXKXX

19
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Lower Byte Early Write Cycle

DAG IH
RAS " &( 7]

F

CRP MRH
——— V- 4 3
UCAS Vile / _\
H

CRP RGD RSH
tcas
—— V- 4 R
LcAs " / \ \‘ 7/

e - S XX 2 XXX XX KR )

m

" 32 AN Méj////////////////////////

o XXOOQORAN_e==» KXORAKXXXXX

Remark OE, U I/O; Don’t care

20
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Late Write Cycle

RAS 'I”

ucas - T

Address

U 1/0o
LI/O

<<

<<

<<

<<
FT

<<
FT

RAD
asR| |_tRraH
He 4
Lo}
- k

L

AANARLARRRRRRRRRRRRRRANY

toH

21
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Upper Byte Late Write Cycle

<<
(el
(]
g J
3
T

RAS

UCAS

<<

T
=
/I'l/
\L

LCAS

E
(

Address

<<
T

ASR RAH ASC CAH
/
Row Col.
A
towe
tRwL '

e - T\ LTTTITTTTTITTTTTIT T

m

m

= - LT ﬂ\\\\\\\\\\\\\\\\\\\\\\

e

U110

D D AL

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

RAS RP
= IH ' N
RAS ViL— \( 7/ \

CRP MRH
UCAS V- f 3
ViL—
CRP RSH tcpn

—— Vmh-
LCAS Vi— /_

ASR RAH | ASC CAH
Vin— 4
towe
I

w = I N IIITTITTTITITITIIT]

o= s [T ﬂy\\\\\\\\\\\\\\\\\\\\\\

o YRRy e NXRAXKRAXRRX

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

tRaA = tre
RAS i N ;)‘ ‘\_
tcs
1 t tRsl tcp
UCAS Vir- {"—» Y toa I .
LCAS V- \\( 7/ / \_
tasr| | tr thqAD 1 t
) tRwD towL
tawp tRwL
FEE towp twp
w v 777777777/ T
toE OEH
= AN/ AANARARRRANY
| 11::3 toED | DS H )
Uio e OO0 -=---1 e --@% i(XXXXXXXXXX
101:'_ toez |
Lli:jg \\// """""""" L {X>§ Dataout J=--=---====-=--==--- 3o
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Upper Byte Read Modify Write Cycle

RAS

UCAS

LCAS

Address

U l/o

U l/o

Remark

trwe
tras trpP
VR Vi "
tcrr treD = trRsH tepn
v F N i Nl
tcrp tvRH
v 7 N
tasm 1RAH1R|A D tasc toan
x:r__ Row ml Col.
: trRwD tewL |
tawp tRwL
l‘tﬁ tewp twp
ve /1111111111 N_ L
toea toeH
Ve \\\\\\|\\\\\\\\\\\ | / ALLARRRRRRANY
! taa
toac 1950 tpbs toH .
TR O XRXXOOOOORRRK:
toLz
toLz toez
xzt‘__ --------------------- |:“---Z- ---------------- -ZZXE Data out ;}- ------------------- Fl i_-__Z -----------------

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 trp

ViH— \

_ / Y
RAS 1~ \ 72 \

tcrp tmRH
Trac ViH— 4 A
UCAS Vi 7 \
tcsH
tcrp treo tRsH teen
7 X tcas 7 Y
—_— ViH—
LCAS / \\ 7/ / \
traD
tash| | tRaH | tasc tean |
s
Address VM~ Row Col.
ViL— N
trwo towe
tawp trRwe -
tres tcwo ) twe
— V- /
wve o [T N W
toEa toEH
% VO ALRRRRRRRRANY
OE
Vi- \ X / \
| trac
I
taa
toac 19ED tos toH
ViH— / —
4 TR 1 (R e YK
toz
>l
toLz toez
_ Hi-Z Hi-Z
I 1o T on Data out [p-s-nssmmsmsmsmsmmsnnmaiimm e ememnnnes
VoL—

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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Hyper Page Mode (EDO) Read Cycle

RAS

UCAS
LCAS

Address

U110
L 1/O

Remark

trasp trP
_— tRHCP e
ViH— / N
ViL— \ Z \
tesh tHpc tRsH
tcrp trco tHcas tcp tHcas tcp tHcas tcen
ViH— N 4 \ / \ 4 A
ViL— j \\r Z X 7 \ 1/ / \
traD trAL torr
tasr| [traH  [tasc] tcan tasc| | tcan tasc| | tcan torc
[ [ [
ViH— 4 s \ s \
v Row Col. Col. §<XX>§ Col §<XXXXX
L= N X 7 X 7
treH
tres rRH| twepz
ViH— 7 '
ViL— Z Z Z Z (_/ xr 7//
twez
tocH tacp tacp tcHo
v toea taa taa
H= toz 3
NN = we /0 N\
| trac
taa
tcac DHC DHC toez
toz
VoH— Hi-Z / p 7 Y 7 \
VoL— ~TTTmTmTmmmmmmmmmmssmmmmmseses -<><c Data out 7}'"<>§‘ Data out 7}---<>§( Data out 7}---

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

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

P trasP trp
Ve tRHCP "
RAS ViL— X 7/ \
tcsH tHre trsH
1|°RP trep . tHoas | i tHoas _ teen
- X - 4 \ i r \
—— Vi \ 3
UCAS " }l \" 1 N 7/ / \
Iifz tcp tHeas tcp tvRH
— Vh- \ i/ y
LCAS , _ ]' N A N\
traD traL torr
tasr| [trRaH  |tasc tcaH tasc| | tcan tasc| | tcan torc
> [ -t P
ViH— 3 4 3
Address ) Row Col. ><>§ Col. Col.
L= | N 7 \ K 7
tRcH
tros rpa_R: twrz
e
e ViH— 4 \ /
Ve w1 \
twez
tocH tace tacp tcHo
:10EA - tan tan L
% 5 ANANNNNNNYS | T we | ]
L IZ:C toz
toHe
. lcac N ey toez
toz ~
U /o Vor— Hi-Z _g 4 5 3> 1’4 b !E
VoL— ======mmsmssmssmssmsemmem—eeee ata out it il Eiilitaltd Mttt ata out --
o \ y O‘( y
toHe
[
Von— Hi-Z 4 3 3
LVO ) _ m=m=m=mmmmmmmmmm s s o e oo m e -Z:)Z( Data out ;E- -------------------- a }--

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

RAS

UCAS
LCAS

Address

U l/o
L 1/O

Remark

trasp tRP
—_— trHCP E——
ViH— 4 X
ViL— \ Z \
tcsH tRsH
tcrA treo tHcas tHcas tHcas tcen
Vin— \ 4 S_\ / S'\ 4 \
w _/ N\ S N/ N/ N
traD tRAL|
tasr| [traH  [tasc tcaH tasc tcan tasc tcan
[ e a
_ s s \ / \
Vi ®£;;WBLO§ Col. Col. §<XX>§ Col. §<><XXXX
ViL— X 7 X 7
tRcH
twpz twpz twpz
tros t t tReH tRcs trRy| [
y | RCH| I“ le tRCS ->—1<; :
IH—
- L /L [/ z_/ )’\\ y\\\_ ! & 7/
tocH
twez
toea tcHo
toLz
ViH— il 3
v MO Y RN
| trac toFr
I tan taa taa torc
tcac ll\l)EZ teac twez tcag toez
oz toiz toz
VoH— Hi-Z ¢ X Hi-Z Hi-Z 2
VZ[‘ A Y T -§>§KDataou17>'"l"" Data out R Data out } ------
-

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 (OE Control)

trasp trp
- N trHCP s y
RAS ViH % /
ViL— K 7 \
tcsH tHpc tRsH
ILC_Ri treo tHeas tcp tHeas tcp tHcas tepn
UCAS V- # X 3 r T
LCAS ViL— \}s 72 S< 7_7 &( 7/ \
tran tRAL ‘tOFC
tasp| |traH tasc tcan tasc| | tcan tasc| | tcan lor
|—
ViH— 3 £
Address /"~ Row Col.A Col.B Col.C
N 7 N
| trac
™ tan tan tReH
)
tres tcac toac toes e tRRH
e — A 1 Xy
WEx'H{ff{f7 m R\EE
L= tcHo tocH oo >
toch | [*7™] tace tace
toea toep toep toep tocH feno
_ _ A \ v N
& v AN |/ N\ k WA\
IL— ( N
[
toez - toz| | foez foez
ul/o / X Hi-Z
L1/O Data out Ar==== Data out B Data out Clp======

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

RAS

UCAS
LCAS

Address

U110
L 1/O

ViH-
Vi

ViH-
Vi

ViH-
Vi

ViH-
Vi

ViH-
Vi

trasp L tme
5\ trHCP % \
N 7 \
tcsH tHPc tRsH
tere treD tHeas | tep tHeas || ter tHeas | tern
j N \ \ / \ J/ 4 N
N/ x—iL / \
traD = o
tasr| |tRaH tasc tcan tasc tcan tasc | tcan
>
ﬁ Row Col. Col. Col.
twes twoH twes twoH twes twon
; /N L1111/
tos toH tos toH tos ton

XXXXXXX

Remarks 1. OE: Don’t care

2.

Data in

Data in

consecutive CAS cycles within the same RAS cycle.

VYV

&

XXXXXXX

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

trasP trP
| tRHCP y
RAS Vin X Z M
Vi X 7
tcsH tHrc trsH
’LC_Rﬁ trco tHeas tHcas tcen
- _ 4 X
UCAS ViH \ \ Zl )S
Vi X 7 \ Z
’LC_Rﬁ tcp tHeas tep tMRH
—a ViH- \ A b
LCAS Vi j X Z \_
traD ) tRAL
tasr EE/:IH tasc fean tasc tcan E;S& tcan
ViH- / \
et R X = RO = HRRRN
L= \ 7
twes twer twes twer twes twer
e AN / /_\t /11111
=\ \ 7 X i ! 7
. tos toH |_ltos toH
ViH- \ \
uIio . ) VV‘V‘V‘V‘V‘V‘V‘VV
_ Data in Data in ‘
Ve m 7WW AAAAAANAAA
| los ton

o i XXXKXXKXCKXNERS

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

RAS

UCAS
LCAS

Address

U l/o
L 1/O

ViH-
Vi-

ViH-
Vi-

ViH-
Vi-

ViH-
Vi-

ViH-
Vi-

ViH-
Vi-

trasp tRp
—\\ tRHCP X_S—
N\ ) U
M tosH tHre tRsH
tore treD tHcas tcp tHcas tcp tHcas tcpn
{ ) 4 \
\\( / N\ \
trap tRaL
tasr| [trRaH [tasc tcan tasc tcaH
\
Row Col. ] Col.
I towe towL
tRwL
trcs twp RCS twe e trcs twp
4 \
(/1] \; 1) \; 1) \_ /111111
toEH toEH lgE‘H
iy \ Y, ANRRRARRRANY

Hi-Z

|

tos

toH

toep

tos toH

tos toH

QURXXXXXXX

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

trasp trP
trHCP
o Vi A\ / \
RAS Vi St 72 \
tcsh tHrc trsH
FEF; trco tHcas tHcas tcpn
——— V- N 7 X 4 X
UCAS ‘
Vi~ / \SS 72 &( 7/ /
tcrp tcp tHeas tcp MRH
——= V- \ 4 X
LCAS | = 7 \ / \
trAD
tRAL
ﬂ tRAH LA;S& tcaH Ffi tcaH Lﬁg tcaH
ViH- s \ \ s \
Address " X>§ Row Col. m Col. §<XX>§ Col. ><><X
1L~ N X 7 7 X 7
tow towe tow.
tRwL
tros twp _trcs twp . trcs twp
we /[T N/ N_ LT
WE Vi~ Xr 4 \ \
toen toeH toen
\ 4 / / <_>|
= IH-
= w /111 \ \ ALARARRRARAANY
toen tos | | ton toep toeo tos <tEH>
Vir- Hi- Z ‘ Hi - Hi-Z . ‘VV‘VVV‘VVV‘VVV‘V
UI/O || eeeeeeildfaaabcaaa LA -
Vil ( X Datain |) ( X Datain ) A‘A A‘A‘A A‘A‘A A‘A‘A A
toep toeo t?s ton | toeo,
0 Y i 24 ome X KXXCXX KX KX
Vi- i INNNNNNN NN NN NN NN N
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

34
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Hyper Page Mode (EDO) Read Modify Write Cycle

RAS

UCAS
LCAS

Address

U l/o
L1/O

U l/o
L1/O

ViH-
Vi-

ViH-
Vi-

ViH-
Vi-

ViH-
Vi-

ViH-
Vi-

Voh-
VoL.-

ViH-
Vi-

tRasP

\
N 7 :
tHPRWC
{crp) tRcD tHcAs tcp tHcAs tcp tHcAs teen
‘ C T [\
j \\_s—/ \—/ \( Z /
tRAD tRaL
tasr| |tRaH tasc tcaH tasc tcaH tasc| | tcan
l(—' [— [
4 4
:>¢ Row Col Col. Col.
N N N
{rwo tace tcpwo tacg tcpwo tow,
tawp towy tawp tow] tawp TRWL
tros tcwo twe, 1Rcs tcwp twp | 1rcs tcwo Twp
I : J F > j
!\ !\ \
trRac
' taa taa taa
tcac toEH tcac toEH tcac toEH
[ [
toEa toea toEa
\\\\\\\\\ ﬁd KA /l ‘\SSSX
A A A
toz toep toLz toep tcz| |toep
= [
toz togz toz toe2 toz toez
Hi-Z ' Hi-Z ' Hi-Z — Hi-Z
------------------- out Y--=----=----{ ¥ out --------------< out pr---t1-------------
ItDs IDHI ItDs 1toH ) ItDs toH )
-------------------------- L (IR S ) (T S QI 000,04
JAVAVAYA

Remark In the hyper page mode (EDO), read, write and read modify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle.
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Hyper Page Mode (EDO) Byte Read Modify Write Cycle

trasp (EP»
—— V- \
RAS Vi St Z
t tHPRWC
|2EP> treD tHcas tHcas topn
——— V- \ 74 \ _’L \
s ) N \ /[ \
tcrp tcp tHcas tcp mRH
TrAG  ViH- \ 4 \
LCAS %
Vi- &< Jz \_
trAD tRAL
tasr| |traH, tasc) tean tasc| | toan tasc| | tcan
o1 [t [~ [~ o]
Vike / / \ / \
Address " X Row Col. Col. Col.
L= \ X 7 X 7
tace tacp t
trwD tcpwp tcpwp cWL
tawp tow tawp _ |fowe tawp tRWL
tRcs towo twe | | trcs towo we_ ltrcs towo twp
' \ ; \ ;F \ i C i C i
— V-
WE Vi \ \ %
trAC
' b b b
t
t(C_Aﬁ OEH ﬂ toen t‘%ﬁ toer
% 0C A\ i A\ NN
Vi " \
toiz| | toep terz| | toen teiz| | toeo
ES e
torz toez | toz toez toLz toezl
| L
Voh- Hi-Z i .
UKD " mmmmeemmemmn il out Meeechd iz L L IV out Mh-mtd-HZZ
Voh- Hi-Z Hi-Z
LUO {2 e e e I {3; out Hmmpdmmemen 2] | I
tIDS ton | tPS tDHI
Vin- VV/ VYV
S VAL S 1) S (X
0> : (A RAAXA
tDIS toH_ |
ViH-
0 QR {XTRREX

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.

36



NEC

1PD42565165, 4265165

Hyper Page Mode (EDO) Read and Write Cycle

RAS

UCAS
LCAS

Address

U l/o
L 1/O

U l/o
L 1/O

Remark

trasp . tep
_— trHCP o w—
ViH—
ViL— x \
tcsH tHrc tRsH
fcre treD tHeas tcp tHcas , tcp tHcAs tcen
Vin— \ / \ / N 7 )
wo__/ N /N N AV
trap ) tRAL
tasr| [tran  |lasc fcan tasc| | tcan tasc fcaH
[ e [

ViH—

Col. Col.

<

|

)
[o]
2
AN
“l |~
N
(@)
[=2
N/
N

tres

tRcH
"—1" twes twer
w /L[] N L1/
tocH tacp fcHo
toEa taa
- \\\\\\|\\\\\\§’*Z = /BANNNNNNNNNNNNY
RAC toeZ|
' o
tcac toHe twez
oz 7
VSR SR o (T ¢ EeYy SH  BL E SR
tos toH
TR . D S

In the hyper page mode (EDO), read, write and read modify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle.
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CAS Before RAS Self Refresh Cycle (Only for the uPD42S65165)

tRASS trPs

Vin- y

4 \
Vi S « 71 ld \

)

tcHs topn
tcsr
UCAS Vi 4 y
LCAS Vi « / \_

twsr| [twHR

% V- 77 ALLLLLULLUL SURTRRTRRRTRRRTRRTTRITY

Remark Address, OE: Don'tcare L I/O, U I/O: Hi-Z

RAS

Cautions on Use of CAS Before RAS Self Refresh

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

(1) Normal Combined Use of CAS Before RAS Self Refresh and Burst CAS Before RAS Long Refresh
When CAS before RAS self refresh and burst CAS before RAS long refresh are used in combination, please
perform CAS before RAS refresh 4,096 times within a 64 ms interval just before and after setting CAS before
RAS self refresh.

(2) Normal Combined Use of CAS Before RAS Self Refresh and Long RAS Only Refresh
When CAS before RAS self refresh and RAS only refresh are used in combination, please perform RAS only
refresh 4,096 times within a 64 ms interval just before and after setting CAS before RAS self refresh.

(3) If trass (miN,) is not satisfied at the beginning of CAS before RAS self refresh cycles (tras < 100 us), CAS before
RAS refresh cycles will be executed one time.
If 10 us < tras < 100 us, RAS precharge time for CAS before RAS self refresh (trrs) is applied.
And refresh cycles (4,096/128 ms) should be met.

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

tre tre
tras | tre tras | tre
oy Jzz—x Jf \
RAS N\ N \
Vi~ N N tcrp
[re—-{
tcsr tcHr trrc tcsr tcHr trrc tcen
UCAS V- \ / \ / Y Y
LCAS V- N Y. \ N Z \ / W
twsr twHr twsr twHr
_ Vm r X 4 3
w v ///] \ / IALARRRRRRRRRANY
Remark Address, OE: Dontcare L /O, U l/O: Hi-Z
RAS Only Refresh Cycle
tre tre
tras I trp tras | trp
- Ve .\ / N
RAS |~ \( ) g( JZ N\
tcre
trrc [«
tcrp tcen
UCAS Vm- f \ Y
LCAS Vi- / \
tasr tRaH tasr tran
3
Vie- - 4

Remark ﬁ, OE: Don't care

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

tre
trRP tra | ‘1RP N
RS i N r N ]z‘_’c
tcrl tro tcH ! tcp
% x:r__ ?l !\ \ Ll \\_
tasr ) 1R::AD =:/£<3> =
Address x'r__ MROW X X Col.
tReH
~ twir [, twe
we v LTI \ Wi
foes twez
t;E Eg| ]
% 05 AN - AN
L ~ EEE: . torc &
L torz > toez
wvo Voo o wez ] : ““tf““é:XX )

40
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Hidden Refresh Cycle (Write)

1 1
1 L tep 1 _ trp
— Ve —_— M\ X
RAS \
ViL— S\ 7 x‘ 7
1 t trs t | t
UCAS  Vim- 4 3 \ y
LCAS V- / \ N
traD
tasr| | traH tasc tcan
[ +
/ N /
VIL— X 7 N
twe » twsr twHR

A [
7 ANMNMNNNNY j,///f ANARARARARNNNY

L los

YXXRKXIXXHN_ o= XAXRXIKXXXIXIXIKXKXK

Remark OE: Don’t care

U l/0
L1/O

<<
T
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Package Drawing

50PIN PLASTIC TSOP(II) (400 mil)

detail of lead end

L o
H
|
J
| |
Vil winininininininininininininisisisisinininininininiy v ‘ _________ —
1 _
B
:
-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. B 1.0 MAX. 0.040 MAX.
c 0.8 (T.P.) 0.031 (T.P.)
+0.08
D 0.32_0_07 0.013+£0.003
E 0.12£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
| 10.16+0.1 0.400+0.004
+0.009
J 0.8+0.2 0'031—0.008
+0.025
K 0.145_0_015 0.006+0.001
+0.004
L 0.51£0.1 0.020_0_005
M 0.13 0.005
N 0.10 0.004
o+7° o+7°
P 3°ts 3°th,

$50G5-80-7JF3
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Recommended Soldering Conditions
Please consult with our sales offices for soldering conditions of the uPD42S65165, 4265165.
Type of Surface Mount Device

11PPD42S65165G5-7JF, 4265165G5-7JF: 50-pin plastic TSOP (I) (400 mil)
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