DATA SHEET

NEC /

MOS INTEGRATED CIRCUIT

uPD42S16165L, 4216165L

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

Description

The pPD42816165L, 4216165L are 1,048,576 words by 16 bits CMOS dynamic RAMs with optional hyper page
mode (EDO).

Hyper page mode (EDO) is a kind of the page mode and is useful for the read operation.

Besides, the uPD42S16165L can execute CAS before RAS self refresh.

The uPD42S16165L, 4216165L are packaged in 50-pin plastic TSOP (II) and 42-pin plastic SOJ.

Features

+ Hyper page mode (EDQ)

+ 1,048,576 words by 16 bits organization
« Single +3.3 V 0.3 V power supply

Part b Power consumption Access time R/W cycle time Hyper page mode
art number Active (MAX.) (MAX.) (MIN.) (EDO) cycle time (MIN.)
pPD42316165L-A60, 4216165L-A60 386 mW 60 ns 104 ns 25ns
1PD42S16165L-A70, 4216165L-A70 360 mW 70 ns 124 ns 30 ns

The pPD42516165L can execute CAS before RAS self refresh

Power consumption at standby
Part number Refresh cycle Refresh
(MAX.)

uPD425161651. | 4,096 cycles / 128 ms | CAS before RAS self refresh, 0.54 mW

CAS hefore RAS refresh, (CMOS [evel input)

RAS only refresh, Hidden refresh
pPD4216185L 4,096 cycles / 64 ms | CAS before RAS refresh, 1.8 mW

RAS only refresh, {CMOS level input)

Hidden refresh

The information in this d t is subject to ch without notice.
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Ordering Information

Part number Access time Package Refresh
(MAX.)

1#PD425S16165LG5-A60 60 ns 50-pin plastic TSOP (1) CAS before RAS self refresh

#PD42516165LG5-A70 70 ns (400 mit) CAS before RAS refresh
- - RAS only refresh

pPD42816165LLE-A60 60 ns 42-pin plastic SOJ Hicden refresh

1PD42516165LLE-A70 70.ns {400 mil)

4PD4216165LG5-A60 60 ns 50-pin plastic TSOP (1) ZAS before RAS refresh

LPD4216165LG5-A70 70 ns {400 mil) RAS only refresh

4PD4216165LLE-ABO 60 ns 42-pin plastic SOJ Hidden refresh

1PD4216165LLE-ATO 70 ns {400 mif)
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Pin Configurations (Marking Side)

50-pin Plastic TSOP (1) (400 mil)
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: Data Inputs/Outputs
: Row Address Strobe

: Golumn Address Strobe (upper)
: Column Address Strobe (lower)

. Write Enable

: Output Enable
: Power Supply
: Ground
: No Connection
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Block Diagram

RAS O—» Lower ——OBE
LCAS C— Clock G " Byte OF
UCAS ock Genarator Control
WE O—»
Data
U Qutput |
B&peer . § Buffer | o4
Control o1
Voo O—» _ I/tCO)S
CAS before
GND O RAS Counter _— L_| Data (Lower Byte)
Input <:
= ’ L{ |—w] Buifer
3
S | Memory
312 Celf
BT Array
Row -4
Address
AD Buffer X0 to X1 1
o — 4,096 x 256 x 16
A Data
Column ’::> Output
Address 256 x 16 L Buffer
Buffer Y0 to Y7 1109
Sense Amplifier x16 to
11016
T T 256 t T (Upper Byte)
| | Data
Input
p Column Decoder Buffer
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Input/Output Pin Functions
The uPD42816165L, 4216165L have input pins RAS, CASNote, WE, GE, A0 to A11 and inputioutput pins 1/O1

to 1/016.

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 refresh
CAS CAS activates data input/output circuit by latching column address and
(Column address strobe) selecting a digit line connected with the sense amplifier.
A0 to A1 Address bus.
(Address inputs) Input total 20-bit of address signal, upper 12-bit and lower 8-bit in sequence
(address multiplex method).
Therefore, one word is selected from 1,048,576-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 Write control signal. .
(Write enable) Write operation is executed by activating RAS, CAS and WE.
OE Read control signal. .
(Output enable) Read operation can be executed by activa_ti_ng 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.
//O1 to /016 Input/Output | 16-bit data bus.
{Data inputs/outputs) 1/01 to /O16 are used to input/output data.

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

The hyper page mode (EDQ) 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 (EDQ), 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 (EDQ), 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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Cautions when using the hyper page mode (EDO)
1. CAS access should be used to operate turc at the MIN. value.
2. To make 1/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.
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 tras or tack must be met -+ twez and twrz are effective.
3. Inread cycle, the effective specification depends on the state of CAS signal when controlling data output
with the OE signal.
1) CAS: inactive, OE: active -~ tcHo is effective.
(2) CAS, OE: active « toch is effective.
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Electrical Specifications

. CAS means UCAS and LCAS.

« All voltages are referenced to GND.

+ After power up (Voo 2 Vecpany), 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 Symbo! Condition Rating Unit
Voltage on any pin relative to GND - Vr -0.5t0 +4.6 \
Supply voltage Vee -0.5t0 +4.6 \
Output current lo 20 mA
Power dissipation Po 1 W
Operating ambient temperature Ta 0to +70 ‘C
Storage temperature Tag -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

Pararneter Symboi Condition MIN. TYP. MAX. Unit
Supply voltage Vee 3.0 3.3 3.6 \
High level input voltage Vin 2.0 Vee + 0.3 Vv
Low levet input voltage Vi ~0.3 +0.8 v
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 ) pF

| Ce2 F-b_‘\g, (%, ﬁ, OFE 7
Data input/foutput capacitance Cwo 1o 7 pF
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DC Characteristics (Recommended operating conditions unless otherwise noted)

Parameter Symbaol Test condition MIN. | MAX. [ Unit | Notes
Operating current lect RAS, CAS cycling trac = 60 ns 90 mA | 1,23
tre = tac vy, lo = 0 MA trac = 70 ns 80
Standby | xPD42516165L lecz RAS, CAS > Vi, lo = 0 mA 05 | mA
current RAS, CAS 2 Vec - 0.2V, lo = D mA 0.15
uPD4216165L RAS, TAS 2 Vimny, lo = 0 mA 2.0
RAS, CAS 2 Vec - 0.2V, 1o = 0 mA 05
RAS only refresh current leca RAS cycling, CAS 2 Vin iy taac = 60 ns 90 mA [1,2,3 .4
trc = tRc vy, lo = 0 mA trac = 70 ns 80
Operating current leca RAS < ViLmaxy, CAS cycling trac = 60 ns 110 | mA {1,2,5
(Hyper page mode (EDOY)) tirc = twrc (MINg, lo = 0 MA trac = 70 ns 100
CAS before RAS lecs RAS cycling trac = 60 ns 90 mA 1,2
refresh current tre = tRc (MiNy, o = O mA trac = 70 ns 80
CAS before RAS lccs CAS before RAS refresh : tras € 1 us 220 HA 1,2
lang refresh current tre = 31.3 us
(4,096 cycles / 128 ms, RAS, CAS:
only for the uPD42S16165L) Vee = 0.2 V € ViH £ Vii (ax,)
OVsVvL<02V
Standby:
RAS, CAS 2 Vec - 0.2V
Address: Vi or Vi
WE, OF: Vi
lo=0mA
CAS before RAS lecr RAS, CAS : 150 A 2
self refresh current trass = 5 ms
{only for the uPD42S16165L) Voo = 0.2 V € ViH £ Vi maxy
0VsVi<02V
lo=0mA
Input leakage current o Vi=0to 36V -5 +5 A
All other pins not under test = 0 V
Output leakage current low Vo=0t0 36V -5 +5 pA
Output is disabled {Hi-Z)
High level output voltage Vou lo =—2.0 mA 24 )
Low level output voltage Voo lo = +2.0 mA 04 \
Notes 1. lccy, lecs, locs, lecs and Iccs depend on cycle rates (trc and trec).
2. Specified values are obtained with outputs unloaded.
3. lccr and feca are measured assuming that address can be changed once or less during RAS < Vit axy
and CAS > ViH N,
4. icca is measured assuming that all column address inputs are held at either high or low.
5. loca 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) Input timing specification (2) Output timing specification

VH MNy =20V Vou min) =20V

ViL max) =0.8V VoL maxy = 0.8V

tr=2ns tr=2ns
(3) Output load condition
Voo
1,180 Q
1o
100 pF

c -W|' 870 Q

Common to Read, Write, Read Modify Write Cycle

Parameter Symbol fuo=80ms | twe =708 Unit | Notes
MIN. | MAX. | MIN. | MAX.

Read / Write cycle time tre 104 - 124 - ns
RAS precharge time : trp 40 - 50 - ns
TAS precharge time tepn 10 - 10 - ns
RAS pulse width tws | 60 [10,000| 70 |10,000| ns | 1
CAS pulse width teas 10 |10,000] 12 1{10,000| ns
HAS hold time trsu 10 - 12 - ns
CAS hald time tesw 40 - 50 - | ns
RAS to CAS delay time treo 14 a5 14 52 |ns} 2.
RAS to column address delay time tRaD 12 30 12 3 |[ns| 2
CAS to RAS precharge time tore 5 - 5 - ns | 3
Row address setup time tasr 0 - o] - ns
Row address hold time tran 10 - 10 - ns
Column address setup time tasc 0 - 0 - ns
Column address hold time tcan 10 - 12 - ns
OE lead time referenced to RAS toes 0 - 0 - ns
CAS to data setup time towz 0 - 0 - | ns
GE to data setup time toz 0 - 0 - ns
OE to data delay time toeo 13 - 15 - ns
Masked byte write hold time referenced to RAS tmRH 0 - 0 - ns
Transition time (rise and fall) tr 1 850 1 50 ns
Refresh time uPD42516165L trer - 128 - 128 | ms 4

1PD4216165L - 64 - 64 ms
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Notes 1. In CAS before RAS refresh cycles, trasmax,) is 100 us.

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

Input conditions Access time Access time from RAS
tRan < tRao (vax) and taco < tRep (Max,) 1RAC (Max.) tRAC (Max.)
tRaD > taap (axy and tRCD < tRCD (Max.) 1A (MAX) tRaD + tAA (MAX)
trco > tRCD (Max,) tcac max.) tRep + toac (vax.)

trao max) and trcomax,) are specified as reference points only ; they are not restrictive operating parameters.
They are used to determine which access time (trac, taa or teac) is to be used for finding out when output
data will be available. Therefore, the input conditions trao > trap max,) and treo = treo ax,) will not cause
any operation problems.

3. tere N requirement is applied to RAS, CAS cycles.

4. This specification is applied only to the uPD42S16165L.

Read Cycle
trac = 60 ns trac = 70 ns
Parameter Symbol Unit [Notes
MIN. | MAX. | MIN. [ MAX.
Access time from RAS trac - 60 - 70 | ns | 4
Access time from CAS teac - 17 -~ 18 [ ns | 1 *
Access time from column address taa - 30 - 35 ns 1
Access time from OE toea - 15 - 18 | ns
Column address lead time referenced to RAS tRaL 30 - 35 - ns
Read command setup time trcs 0 - 0 - ns
Read command hold time referenced to RAS trRH 0 - 0 - ns
Read command hold time referenced to CAS tReH 0 - 0 - ns 2
Output buffer turn-off delay time from OE toez 0 13 0 156 ns 3
CAS hold time to OF toHo 5 - 5 - ns

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

Input conditions Access time Access time from RAS
trap < tRao (Max) and treo < treo (Max,) trRaC (Max,) tRAC (MAX.)
trap > trap (Max) and treo < treo max,) taa (Max) traD + taa Max)
trRco > tReD (MAX.) tcac (maxy treo + tCac (max,)

tRaD(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, tas or toac) is to be used for finding out when output
data will be available. Therefore, the input conditions trap 2 trab ax,) and taco 2 trep max will not cause
any operation problems.

2. Either trcr (ving or tRer (ing should be met in read cycles.

3. toezmmax,) defines the time when the output achieves the condition of Hi-Z and is not referenced to Vor or
Vot.
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Write Cycle
trac = 60 ns trac = 70 ns
Parameter Symbol Unit [ Notes
MIN. | MAX.} MIN. | MAX.
WE hold time referenced to CAS twen 10 - 10 - ns | 1
WE pulse width twe 10 - 10 - | ns | 1
WE lead time referenced to RAS trwL 10 - 12 - ns
WE lead time referenced to CAS tow 10 - 12 - ns
WE setup time twes 0 - 0 - ns 2
OE hold time toex 0 - 0 - | ns
Data-in setup time tos 0 - ) 0 - ns 3
Data-in hold time ton 10 - 10 - ns 3

Notes 1. twpan, is applied to late write cycles or read modify write cycles. In early write cycles, twe (viny should
be met.
2. If twes = twes (viny, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle.
3. tos Ny and ton Ny are referenced to the CAS falling edge in early write cycles. In late write cycles and
read modify write cycles, they are referenced to the WE falling edge.

Read Modify Write Cycle

trac = 60 ns trac = 70 ns
Parameter Symbol Unit | Note

MIN. | MAX.| MIN. | MAX.
Read modify write cycle time tawe 133 - 157 - ns
RAS to WE delay time tawo 77 - 89 - ns | 1
CAS to WE delay time towo 32 - 37 - ns | 1
Column address to WE delay time tawp 47 - 54 - ns | 1

Note 1. Iftwcs>twes iy, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.
If tawb > tRWD (MIN), towD > towb (in.), tawp 2 tawp (i and teewo = tepwo (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.
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Hyper Page Mode (EDO)

Parameter Symbol o =80 ns two = 70 19 Unit | Notes
MIN. | MAX. | MIN. | MAX.

Read / Write cycle time thee 25 - 30 - ns 1
RAS pulse width trasp 60 [125,0000 70 [125,000 ns

CAS pulse width tHoas 10 10,000 12 (10,000 ms

CAS precharge time tep 10 - 10 - ns
Access time from CAS precharge tace - 35 - 40 ns

CAS precharge to WE delay time tcewo 52 - 50 - ns | 2
RAS hold time from CAS precharge tRHce 35 - 40 - ns

Read modify write cycle time tHPRWC 66 - 75 - ns

Data output hold time tone 5 - 5 - ns

GE to TAS hold time tock 5 - 5 - ns | 4
OE precharge time toep 5 - 5 - ns
Output buffer turn-off delay from WE twez 0 13 0 15 | ns | 3.4
WE pulse width twez 10 - 10 - | ns| 4
Output buffer turn-off delay from RAS toFR 0 13 0 15 ns | 3.4
Output buffer turn-off delay from CAS torc 0 13 0 15 ns | 3,4

Notes 1. twec (i) is applied to CAS access.

2. [f twes 2 twes pviny, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. If tawp 2 tRwp (in.), tow 2 towb (MiN.), tawd 2 tawp vy and topwo 2 topwp (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 imax,, torr imax) and twez (vax) define the time when the output achieves the conditions of Hi-Z and is
not referenced to Vou or Vo.

4. Tomake l/Os to Hi-Z in read cycle, it is necessary to control RAS, CAS, WE, OE as follows. The effective
specification depends on state of each signal.

(1

&)

©)]

4

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.

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 trrn or trcn must be met «-+-- twez and twez are effective.
WE: inactive (in read cycle)

CAS: inactive, OE: active - teHo is effective.

CAS, OE: active = tocH is effective.
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Refresh Cycle

trac = 60 ns { trac = 70 ns
Parameter Symbol TR Unit | Note
CAS setup time tosr 5 - 5 - ns
CAS hold time {CAS before RAS refresh) teua 10 - 10 - ns
RAS precharge TAS hold time trec 5 - 5 - ns
RAS pulse width (CAS before RAS self refresh) trass 100 - 100 -~ | ws )1
RAS precharge time {CAS before RAS self refresh) tRPs 110 - 130 - ns 1
CAS hold time (CAS before RAS self refresh) toms -50 - -50 - ns | 1
WE hold time twHR 15 - 15 - | ns

Note 1. This specification is applied only to the pPD42S16165L.
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Read Cycle

tre
tRas trp
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tRan tRaL
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[

- 4 X
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NEC uPD42S16165L, 4216165L

Upper Byte Read Cycle

trAS trp

— ve T — Y
RAS Vi- S 72 \

tesH
tcre taco tasH teen

r_. tcas
WoAS e 7 AN\ | i A\

tcre tMRH
ws N

trao tRaL
tasr| | traH tasc toan
[

iy \ 4 X
v K F, X .

{RCH
[
tRes taan twez

we o [T o N_Y///

toes
tcHo twez
toea
== Vin- 2
CATTETERERRRRARARRARRAN /
trac
taa torc
tcac toez
towz torr
towz - hi.Z
Vo Hi-Z 4 \ i -
UMDy emmseessmssmsssssmcmmsmnoasiedienuerennannnmnon oot -gw Data out FRGREEEET

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

RAS

UCAS

LCAS

Address

LIO

tre
tras tap
Vin \ 4 N
Vie- S; ) VR
tcrp tMRH
ViH- lk
Vi~ /
tosn
tcrp trco trsH teen
tcas
Vin- % 4 M
Vi- \ / \
traD that
tasn| | tran - tasc tcaH
Vin- p 4
A
trRcH
F_ci tRRH twpz
Vin- !
w LT - \ ///
toes
toea toHo ‘__Itwez
Vin- ¢
HEATERALEELRRRRRRRRARANN NN\
L trac
f taa torc
tcac toez
torz torr
. ez )
xz’:: -------------------------- S Data out - Hi-2 .

Remark U I/0: Hi-Z
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Early Write Cycle

tre

=7 Vi \ } X
RAS Vi S

tosH

tcre trep 1RSH e
UCAS V- X teas 7 Y
LCAS Vi~ / \ \'k ;/ /

TRaK tasc tcan
e

o OO0 XXO0000000OO0ONNK)

d

=z
|

Vin-
Address Vi m

Twes twen

- Ty | L1

tos toH
fa—

Ui v O000Q00000K o= XOOQKKOOCKXXXXAXX

Remark OE: Don't care

3l
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Upper Byte Early Write Cycle

RAS

UCAS

LCAS

Address

1

Vin-
Vi-

tre

tras trp
'—3&( 7 21 X
tesH
teap tRcD tRsH toen
tcas
N 4 p
_7/ L\ L/ N
rtc_RP’ tmMRH )
0 —
t:fn. tran - ‘tﬁc. foan
2 X0 ror J0C oo XXXXXXKXXXXKKIKKK)

\\\\\\\\\Y\fv3 wl////////////////////////

tos toH
[

XXX RRR RN XX XRKKRRRAY

Remark OE, L I/0: Don't care
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386

Lower Byte Early Write Cycle

tre

tras trp
== Vm- b 3
RAS Vie- S; 72 \
tcre tverH
=z Vi 7 3
UCAS Vi \
tcsH
{cre trep trRsH topn
teas
—= Vi 3 4 3
LCAS / \
Vi \\( 7/ /
trAD
tasrl | tRau tasc tean
] r—

e - SO HEN o2 KO ORRRXXCRIXTR)

wE \\\\\\\\\\\fﬁ wlf///////////////////////

tos
[

Lot OOOCKCRXROE omeim XXOXO0OCOCOCCXKXX

Remark ﬁ, U 1/O: Don’t care
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uPD42516165L, 4216165L

Late Write Cycle

RAS

UCAS
LCAS

Address

[Vatle]
Lo

trc

Vik- \
Vi

tcre

tras trp

tesn

tRco thsH

w7 Y /7 ‘L
v ///////////F"f& \ ) L1
bl MJ\\\\\\\\\\\\\\\\\\\\\\\

B Luy2?525 0091206 09 WA
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Upper Byte Late Write Cycle

tre
tras tap

—_— 4
RAS Vie- SL 72

tesH

torp trco trsH tepn
tcas
UCAS \\;'* 4 h /'
i X 4
tcrp tMRH
Trae VK- \
LCAS Vi ]‘ \
trap
tasr| | tran - tasc tcan
towr

Vin- X ‘_.]
D A ¢
TRwL

= & 77 N WTIITTTTTTTTTITTT]

toE

= - [T ALAARALRRRRARARRRRRNANY

toED 1os oK |

-~ |
R KXOOOOOOXKX

Remark L |/O: Don't care

____
.

-

"
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Lower Byte Late Write Cycle

RAS

UCAS

LCAS

Address

L1/O

Vin- \
Vi~

{cAp

trp

w f N
= :
o Y / !
v XXX ren KXo KXXX}%Q%X&%QSXXXW_
- /////////er ! i LI/
ALUARLRRERARRRRRRRRAANY

= v [T

Vin-
Vi-

toen ios ton
[
Hi-2 . h
............... Data in

Remark U 1/O: Don't care

BN LuY27525 0091208 481 WM
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Read Modify Write Cycle

tawc
tras . tap
RAS \\c:: \( 7‘ C
tesH
tord trco trsH teen
W _/ N\ - L/ \_
: trao
1asg | traH |dasc) tean
Address \\//':: XX>¢ Rﬂ@“ Col.
; trwo tow
tawp trwe
tr towo twp
v w [/ N /1T
toea toen
% MANWMWNY ALRRRRRRRANY
RAG
t::c Joeo _ tos ton
118 42 KRR - HEX oo XRXKRRXXKX
thZ—LZ’] torz
] — e [0 (TTTT) S

390 EE Lu427525 0091209 318 W
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Upper Byte Read Modify Write Cycle

trwo
tras tre
Vin- 3 - 3

Vi \: ;Z \_

tcsH
{crP tReo trsH teen

ws R\ / _

tenp MRH
—_ VY p
[CAS 7

RAS

w v 77T - "\%///////////
% o \\\\\\}\\\\{\\\\\\ m / ANARANARNNNNY
ot TR &)1 e KRR

N
toz toez
Hi-Z r Hi-Z
ulo :’,°* --------------------------------------- ﬂ%@l Data Out [F-smnxmnssmnsmsarmsmoneonamnancaamaaonae
ot- y

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

RAS

UCAS

LCAS

Address

L1/O

LI/O

tRWe
' thas [

Vin- 3 4 3
Vi &L 72 \
tcrp tur

Vin- X
Vi- \
tesH

) - — s —
w7 | A\ Y/ \__
FEE 1ra tasc tcan
e X0 e KXK on RO
w L1111/ y ]/ /11110
v \\\\\\l\\\\\l\\\\\\ Vi ALERRARRRRANY
' | i’;‘:_c* Jtoro tos) | ton
v TRRR) e B XL A0 LS
gg':: ......-.....-...-.-.l:‘.i:.z- ---------------- { Dataoutl} ------------------- I:h_:_Z. -------------

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

392
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Hyper Page Mode (EDO) Read Cycle

RAS

UCAS
LCAS

Address

uio
Li/O

Vin-
Vil

Vin—
Vi—

Vin—
Vie-

ViH=
Vit—

ViH—
Vi—

tRase tRe
R S (R
icsH thre tRsH
fcrpl trco thcas tep thcas tce tHcas cpn i
\\ "4 y / \ 4
\ N ) N
trap tRAL torr
tasr| [tran  flasc tCAH tasc| | tcan tasc| | tean torc
r—. ot
\ 3 N s
¥ 7 K 7 X
tAcH
tacs RRU| twez
=
[T N/
twez
tocH tace tace toro
toea taa tan
e
\\\\\\\\ A\, toac toag \\\\
I tRac
taa
teac | Jong, Houg, toez
tcz
Hi-Z 4 X 4 N
LT LTI LI < Data out }--()3 Data out ’}--<>< Data out ’E----

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

trasp tre
— V- X trHcP Y X
RAS Vi S 7/
tosh - tuec N tRsH
tere taco tHoas tHeas teen _i
— V- X 4 y
UGAS - / \\ 7 N ,/ / '\
{cRP
r——» tcp thcas tee | tmru
— Vi 3 4 y
LCAS Vi ﬂ \t ,2
trap tRaL torr
tashl | than  |tasc tean tasc| | toaw tasc| | tean torc
[ [ | -+
3 4 N
Address x'"_ m_;ow w Col. Col. @y Col.
e VK r
treH
t:acs trAn| twez
[ Jt—
wE Vi
WE VIL—ZZZZZ (j \4\: /
twez
tocn tace tace tero, M1
toea taa taa b
A V
% vo ANV we ] /
B tRac 4
I~ tas a
tcac ﬁ:c toez
toz
Vou- Hi-Z f X \
uo Vou- m--- -iy Data out } 0’ Data out E—-
\ K 7
toHe
f—]
Vou- Hi-Z Favd X \
LIO oo ====- - -- 1&( Data out 7 - 7

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

RAS

UCAS
LCAS

Address

U o
LYo

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

tRasP tre
V- — Y truce
V- \ Z
tosn trsn
y terr tncn! tHoas , tHCAS tHca : teen
H— % 4 /
Vie— \\ Z \\ 12 \\ / \
tran 1Rl _‘
tash| (tRan  |tasq toan tasc tean tasc toan |
ViH— \ L \ s
Row Col. Col Col.
V- b 7 N_
tRCH
t twez twez twpz
. ’;;CS troH e tros tron 'tnrs tRRH
IH— A Y
w [T \ N \
tocH t
toea tcHo o
toz
ViH- ™
vie AN AN
l trac torr
- taa taa tas torc
teac |twez toac | fwez lteag) toez
toz tewz toz
Von— Hi-Z X Hi-Z 4 X Hi-Z 3
VoL TTTTTTTTTmssmmmesmesessesces '<>§ Data out | ----‘-%Zt Data out,}-----.{lx‘ Data out ,E' ------

consecutive CAS cycles within the same RAS cycle.

B tuc2?525 0091l2i4 745
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Hyper Page Mode (EDO) Read Cycle (-O—E Control)

trasp tap
RAS Vik— \ tRHCP Zl y T
Vi N A \
tesH turc trs
tcre trco tHeas tee tucas tee thcas toen
TCAS Vi 3 3 X
LCAS Vi- j \\( 7Z S: 7-7 S: 7/ \__
tRap traL tore
tash| Itray  [tasc toan tasgf [ tca tasc| | toan torn
pt—t| ft—ed 4—-' Id—. H —{
Vik= s Y AL \ ¥s )
Address V- X>] Row Col.A KXXXX ColB KXX)( ColC
L K AVX f 7 K v
[ trac
Ind ta taa tron
trcs foac tcac toes le—t-»| tRRH
—_— — ¥ k{ X
we W /1117 AR\
L= tewo toch oo
tocu tacp tace
toea toep toep toer tocn }EEEI
Ve a— r \ \\
% 50 AN VIR
2 10EA
| oz oz "]
tewz toez | o1z toez foez toez
U0 Vou- Hi-Z P X AL 4 X Hi-Z
LU0 Vo === ]y Data out Al 1 | Data o B -1 | Data out & Data out ¢ e

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

Address

U lio
LI/O

Vi
Vi-

Vi
Vi

Vin-
Vie-

Vin-
Vi~

Vi
Vi-

y b
Data in Data in 4

QXX

Data in

Remarks 1. OE: Don't care

B buy27525 009121k 5584 HH

trase L e
5\ tRuce
X\ A
tcsH tHpPc {RsH
tere tRco thcas fcp tHcas for tHeas ) L fteew
[—
i\ zF \ N ]/
7 N -
tran tRaL })
t:_s_»l traH EA_SE toan tasc tcaH tasc | tcan
pial
2 s ) — X 4 X
Row Col. Col. Col.
K b | X 7 7 N 7
twes tweH twes twen twes twoH
Y N N 77777
tos toH tos tou _‘D_S. tou

. 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.

397




NEC uPD42S16165L, 4216165L

Hyper Page Mode (EDO) Byte Early Write Cycle

trasp trr
— . | trHCP
BAS Vir- \ Z L
Vie- K 7
tesu thrc tRsH
|£3_H: tacp thcas _thoas topn
e 7 N7 ! —C
- N 2
P—R: tep troas tee MAH
5 V- X A
LCAS Vi j ‘ N\ Z \_
tRap tRaL
LA_SE ER_ﬁH tsg tcan (basc | toan [Tasc[ ] Toan
Vier y y \ s ) /
V- X>lt IV ¥ 3 7 k ,
twes twe twes twon twes twe
o= Vi
v NN «Q\[ /_\[- /_d: i
v\ . . ‘ . . 7/
tos ton tos fon
f—

Vi \
A 7 -

tos toH

Vin- VVVVVY ‘
H10 v 000000000 o= KIOOOOOXKIXXKXXKXXKXX
Remarks 1. OE: Don't care
2. In the hyper page mode (EDOQ), 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
tRHCP
RAS Vin- N\ [ Y
Vi- L o
tesu HPC 1RSH
tcrp 1RCD tHCAS _ tep tHcas tep tHeas L teeN
UCAS Vin- J‘ Y ) /‘
LCAS Vi / \ k 7 \: ;j \( 2
trap tRat
tAsR EAH tasc tean l‘i tcaH lA_sE teaH
Vin- 4 \ 4 y 4 |
Address VT:- Row P@ Col. Col. Col.
K 7 X A ] J
towl towe towl
tRWL
tRCS twe, tacs twp
l
TE Vi y -
V& v [L11]T i % N L1111/
toEH tOEH

o
% V= 77777 Vi AN

| dor, ‘tgs, toH toeo | Jos| [ ton
Upo Vi ... Mz Data in ) i Data in b HiZ Data in ’V Y V‘V‘V’V‘V’V’V
LI/O Vi- X ), X F AVAVAVAVAVAVAVAVAVA'

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

k42?7525 0091218 320 W
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Hyper Page Mode (EDO) Byte Late Write Cycle

tra t
= trHCP 5
S5 Vi y 4
RAS |~ N /] K
4 tosu tHpc tasu
CRP trc tcas thcas L toen
! |
o V- p 3
UCAS
Vie [/ \\( ,Z S( y f \
tcap ter thoas tcp tMRH
cAs " N id X
Vi- K 7
tRaD 4
[RAL
tasc
LA;SN Lnﬁn_l LA_S& toan I‘_’ tcaH (h;sc’ caH
Address Vie- X>§ Row IO‘ Col Col Col X)O(
Vi - . ,
1 l b
fowt TowL fowt
tRwL
r‘_@s_. ! b, oo ) twe thcs ! twp
we V
we w [[/]] N S N N
toen toen toen
Vi 4 ¥ 4 4_1
== =
= [[L]]] \ \ ARARARRRRRARNY
toeo fos ‘RLH’ foeo toen Bs- ﬂ
T T L 0 R0 G O OYROR
toeo toen , S ton toeo
Vi i i 4 N i
LI/O K-z Hi-Z._ - X Hi-Z4 VVV/ AV VWV WAWVVVVVVN
R0 e Y KRR XK XXX
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.

or LCAS simultaneously, or at random.
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uPD42S16165L, 4216165L

Hyper Page Mode (EDO) Read Modify Write Cycle

RAS

Address

Uo
LI/O

U o
LI/O

Vik-
V-

Vin-
Vie-

Vin-
Vi-

Vi
Vi-

Vin-
Vie-

Vo~
Voi-

Vin-
Vi

tRasp trp
N
- y,
theRWC
tere] taco thcas tep tHoas tee tricas teen
Y 4 E— /' § %
\\( JI \( J} \L AN
traD tRaL
task| |trau tasc tcan tasc | | tcan tascy | tean
4 YAY \ s y s )
Row Gol. KMZ Col. Col.
N A A A A . A
tawo e tace tcpwo s tcewo low,
tawp Yow tawo towy tawo e
tﬂtrj:s towo twp, {Rcs towp twe | [ tres towp twp
N N N
trac
’ [ taal taa
teac toen tcac toEH teac] toen
p—> o [
toea toea toea)

tqu toeo toz toeo tciz| [toeo
= — )‘—h
touz t‘c;a toz Jtoe: toLz toez
Hi-Z -
------------------- out = - =
tos|

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

trase

tRp

[
== Vi Y 4 %
RAS Vit- S: /

t tHPRWC
lzﬁ: trop trcas tHoas topy
— Vi 4 3 3
UcAs 7 f
Vi~ \\( 7|z xt 2 \.
torp tep troas tep MRH
[CAS Vi 3 4
Vi~ St Z
trac traL
tasr| ftaan, tasc tean tasof | toan Rasc| |toa
f—] b ft=m] | e i ot ot I e |
v Y AL \ s r
Address " X Row 509 Col ><>i Col. Col.
= 7 N 7 x K
tace tace,
trwo tcewo tcpwn tom
\ tawo fowe tawp  [towy tawp trwt
?Es towo twe; (tros| towp twe  lircy town we
== V- X p \ i : : C i
WE V- \ \ S
1rAG
' taa tas tas
foxg L oy leg oy
OF Vi oA \ toEA \ toea
Vi- L "
N tcz| | foeo N _tc‘a oD Loz | Joe
toiz toez toz toez oz Hoez
" e { T
uro x"’* . Hiz out MemnnblHinZ Do H-Z .
oL- -
-
Vo Hi-Z Hi-Z
_____________ 2
L)/O Voir ]y out
0S| | ton 1.05 tm—«l
Vi Y VVVY
T IR — S, SR ¥4 V4 V4 V4 U—— «ﬂ»““
\ Zyﬁ L 75’ < g AAAN
tos| | ton
R TROCORS D S LK
—
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.

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

trasp L tre
trHcP
e N N
tesk turg tRsH
Ijﬂt treo troas tep theas tee [ teen
UCAS  Vk- ¥ /N ?I_S"S 4
'E_gﬁ—g V:r— \( 72 S( S‘( 1/ / L
trap . trar T
tasal |tean [tasg toan tasc | toan Isc| | |toa o
Vin- N Y ! v -\ p
Address Viee XX>£—ROW _‘EOQL Col. ] s Col. , Col. 7)<XXXX>:
y tF}ﬁCS tRc'n_f“ twes twen
e IH—
WE Vie— /ZZZZ(j ’\L AV///////
tocH tace | tcko
toea taa
J— ViH— [T 4
Ok ;\\\\\L\\\\\\'—"—“ e 4 NN
trac toez|
I tan
teac _tg_rc twez
tez
s IR ' vy ¢ Y S| O =
tos tor
LU ye oo ) T S——

Remark in the hyper page mode (EDOQ), 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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404

CAS Before RAS Self Refresh Cycle (Only for the yPD42S16165L)

| tRass oy rPs
AAS Vin- 3 4
Vi— 22 terp |\
f—
treC
tors teen
tcsh

UCAS  Viu- \
LCAS Vi~

'

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

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

(1) Normal Combined Use of CAS Before RAS Self Refresh and Burst CAS Before RAS Long Refresh
When CAS before RAS self refresh and burst CAS before RAS long refresh are used in combination, 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 (vin, 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 ps < tras < 100 ps, RAS precharge time for CAS before RAS self refresh (tees) is applied.
And refresh cycles (4,096/128 ms) should be met.

For details, please refer to How to use DRAM User’s Manual.

B Luy2?525 0091223 798 M
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CAS Before RAS Refresh Cycle

Vir-

RAS Vit

Vin-
Vi-

UCAS

LCAS

trc

trc

tRas | trp

tras |

tcsR

N JZ

tcHR

trec

N

b \\

tesr

—;

toHr

CRP

trec tcen

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

RAS Only Refresh Cycle

Vi

RAS Vi

Vin-
Vi-

Vi

Address Vi

Remark W, OE: Don't care

tre

tre

tras i1 tre

tras |

teap

\ N s S

tcrp

trReC

toen

_/

tasr

tran

tasr

tRan

XXX

Row

QOXQCRXXN

L 170, U 1/O: Hi-Z

Row

B Luy2?525 0091224 b2y M
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Hidden Refresh Cycle (Read)

tre trc
1ras trp tras | Lt
Ve 3 }_—\ op—
RAS " N ] \ lr"‘lk
ile trco trsH tcHR teen
UCAS V- k! I v
[CAS Vi~ / \\ )l K
trap traL
tasr tran ,.t“_sc. tcan
3 \
S L S
- AA 4
trcH
trcs| win [ twez
(L[} \Wii
We Vi Sk /
toEs twez
toea lc_g’
V £
© AAMMMANIMAY 2 AN
trac .
" tan OFR
fcac torc [
toz toez
terz oz
U0 Vo Hi-Z g 4 -
LI/O Vo 1@( Data out E .......

o BN Ly27525 0091225 560 mm
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Hidden Refresh Cycle (Write)

tre tre

tras tap tRas

tre

{RcD trRsH tcHR

g

g

WE

22 - XRRRUORXA

Remark OE: Don't care

ouain X XXXXXXXX

X

B tuy27525 009Leck 4T7 I

XXXXOOOKXXXX

i X0 e Koo XXX XXNR
PN\ IS 77777727/ A
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Package Drawings

50PIN PLASTIC TSOP(II) (400 mil)

50 26
HAAAAHERRAA ARAAAABAAARNH

\J
+

EHHHHHHHHHH HHHHHHHHHHzﬂs

A

ol & nunnnnmnnnnnnnn
B

L ¢ |
-o[@ M @

NOTE

Each lead centerline is located within 0.13 mm (0.005 inch) of
its true position (T.P.) at maximum material condition.

detail of lead end

ITEM MILLIMETERS INCHES
A 21.17 MAX.  0.834 MAX.

B 1.0 MAX. 0.040 MAX.
c 0.8 (T.P.) 0.031 (T.P.)
+0.08

D 0322088 0.01320.003

E 0.1£0.05 0.0040.002

F 1.2 MAX. 0.048 MAX.

G 0.97 0.038

H 11.7610.2 _ 0.46310.008

I 10.1620.1 0.4000.004

J 0.8£0.2 0.031%9-909

0.025

K 0.146%5 97  0.00610.001

L 0.520.1 0.020+§-004

M 0.13 0.006

N 0.10 0.004

P ot 3
S50G5-80-7JF4

M Lu4u2?525 0091227 333 mm



NEC uPD42S16165L, 4216165L

42 PIN PLASTIC SOJ (400 mil}

B

l'll'!["ll'lf'lﬂl"ll‘l[ﬁl‘ll'll’lﬂl‘l!‘lnl‘ll‘l%%

+ o |a

TIUUUUUUUUULJUUUUUUUUUH_____

T

T
37 [ oG g
~T—MP N @
P42LE-400A
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.12
mm {0.005 inch) of its true position (T.P.) at B 27.56:3%s 1.085:5 572
maximum material condition. C 10.16 0.400
D 11.18+0.2 0.440+0.008
E 1.08£0.15 0.043:8385
F 0.74 0.029
G 3.56%0.2 0.138+0.008
H 2.545+0.2 0.100+0.008
| 0.8 MIN. 0.037 MIN.
J 2.6 0.102
K 1.27 (T.P) 0.050 (T.P.)
M 0.40+0.10 0.016%53%
N 0.12 0.005
P 9.4x0.20 0.370x0.008
Q 0.10 0.004
T R 0.85 R 0.033
u 0.205:58 0.008:5 833

B® buy2?525 0091228 27T WA
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NEC uPD42S16165L, 4216165L

Recommended Soldering Conditions

The following conditions must be met for soldering conditions of the uPD42S16165L, 4216165L.
For more details, refer to our document “SEMICONDUCTOR DEVICE MOUNTING TECHNOLOGY MANUAL”
(IE1-1207).

Please consult with our sales offices in case other soldering process is used, or in case the soldering is done
under different conditions.

Types of Surface Mount Device

1PD42516165LG5, 4216165LGS5: 50-pin plastic TSOP (1) (400 mil)

Soldering process Soldering conditions Symbol

Infrared ray reflow Peak temperature of package surface: 235 °C or lower, IR35-107-2
Reflow time: 30 seconds or less (210 °C or higher),
Number of reflow processes: MAX, 2
Exposure limit: 7 daysM'*
(10 hours pre-baking is required at 125 °C afterwards)
Cautions
1. After the first reflow process, cool the package down to room
temperature, then start the second reflow process.
2. After the first reflow process, do not use water to remove residual flux
{water can be used In the second process).

VPS Peak temperature of package: 215 °C or lower, VP15-107-2
Reflow time: 40 seconds or less (200 °C or higher),
Number of reflow processes: MAX. 2
Exposure limit: 7 days™
(10 hours pre-baking is required at 125 °C afterwards)
Cautions
1. After the first reflow process, cool the package down to room
temperature, then start the second refiow process.
2. After the first reflow process, do not use water to remove residual flux
(water can be used in the second process).

Partial heating method Terminal temperature: 300 °C or lower,
Time: 3 seconds or lower (Per side of the package).

Note Exposure limit before soldering after dry-pack package is opened.
Storage conditions: 25 °C and relative humidity at 65 % or less.

Caution Do not apply more than one soldering method at any one time, except for “Partial heating
method”.

uPD42816165LLE, 4216165LLE: 42-pin plastic SOJ (400 mil)

Please consult with our sales offices for soldering conditions of the uPD42S16165LLE, 4216165LLE.
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