DATA SHEET

d Ec / MOS INTEGRATED CIRCUIT

uPD4216165

16 M-BIT DYNAMIC RAM
1 M-WORD BY 16-BIT, HYPER PAGE MODE, BYTE READ/WRITE MODE

Description
The uPD4216165 is a 1 048 576 words by 16 bits dynamic CMOS RAM with optional hyper page mode.
Hyper page mode is a kind of the page mode and is useful for the read operation.
The uPD4216165 is packed in 50-pin plastic TSOP(Il) and 42-pin plastic SOJ.

Features

¢ Hyper page mode

® 1 048 576 words by 16 bits organization

® Single +5.0 V £10 % powaer supply

 CAS before RAS refresh, RAS only refresh, Hidden refresh
® 4 096 refresh cycles/64 ms

Access time R /W cycle time Hyper page mode
Part number {MAX.) (MIN.) cycle time (MIN.)
1PD4216165-50 50 ns 84 ns 20 ns
nPD4216165-60 60 ns 104 ns 25 ns
uPD4216165-70 70 ns 124 ns 30 ns

Ordering Information

Access time
Part number (MAX.) Package Refresh
1PD4216165G5-60 50 ns
50-pin Plastic TSOP(II)
1uPD4216165G5-60 60 ns 1400 mit)
pPD4216165G5-70 70 ns
uPDAZ 2P | 50ns BT TSOP() TAS befors FAS refresh
LPD4216165GE-60-TKF | TR (400 mil) RAS only refresh
1P -70-7KF 70 ns ont Hidden refresh
1PD4216165LE-50 50 ns
PD4216165LE-60 60 ns 42-pin Plastic SOJ
#PDAZI6165 (400 mil)
uPD4216165LE-70 70 ns

Quality Grade
Standard

Please refer to “Quality grade on NEC Semiconductor Devices” (Document number §EI-1209) published by
NEC Corporation to know the specification of quality grade on the devices and its recommended applications.

The inf ion in this d is subject to change without notice.

1C-3378 (Japan)
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NEC

uPD4216165

Pin Configurations (Marking Side)

50-pin Plastic TSOP (11} (400 mil)
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. Address Inputs

: Data Inputs/Outputs

: Row Address Strobe

: Column Address Strobe (upper)
: Column Address Strobe (lower)
. Write Enable
. Output Enable
: Power Supply
: Ground

: No Connection
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NEC uPD4216165

42-pin Plastic SOJ (400 mil)
veeo—{1 O 42 |—o GND
1101 0—+ 2 41 p—o0 11016
1102 06—+ 3 40 p——0 1/015
1103 0—1 4 39 f——0 /014
/04 00— 5 38— /013
Vec 0— 6 37 b——0 GND
/05 o—o 7 36 p—0 /012
/06 o—— 8 - 35 ——o0 {/ON
/07 o—+ 9 g 34 =0 (/010
1108 o=~ 10 N 33— /08
NC o— 11 g 32+—©0 NC
NC o— 12 ] 31 —o ICAS
WE o— 13 % 30 p—o UCAS
RAS o— 14 29 b—o OF
A11 o—f 15 28 o0 A9
A10 0—1 18 27— A8
A0 o—1 17 26 —o0 A7
Al o—1 18 25 —o0 AB
A2 o—- 19 24 [—0 A5
A3 0—1 20 23p——C A4
Vee 0——1 21 221—0 GND
A0 to A11 1 Address Inputs
/01 to 1/016 : Data Inputs/Qutputs
RAS : Row Address Strobe
ucas : Column Address Strobe {(upper)
LCAS : Column Address Strobe {lower)
WE : Write Enable
OE : Output Enable
Vce . Power Supply
GND : Ground
NC : No Connection
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NEC

pPD4216165

Block Diagram
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NEC

LPD4216165

Input/Output Pin Functions

The uPD4216165 has input pins RAS, CAS Note, WE, OE, A0 to A11 and input/output pins /01 to I/016.

(Data inputs/outputs)

Pin name '33{,‘,'{“ Function
RAS Input RAS activates the sense amplifier by latching a row address and selecting a
(Row address corresponding word line.
strobe) It refreshes memory cell array of one line selected by the row address.
It aiso selects the following function.
+ CAS before RAS refresh
CAS CAS activates data input/output circuit by latching column address and
(Column address selecting a digit line connected with the sense amplifier.
strobe)

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).
Therefors, 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 held time (tran,tcaH)
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 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.

1701 to 1/016 Input/ 18-bit data bus.

Output

/01 to YO16 are used to input/output data.

Note CAS means UCAS and LCAS.

M Lu27525 0057259 794 WA
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NEC 1PD4216165

Electrical Specifications
. & means UCAS and .LEZE
® All voltages are referenced to GND.
* After power up, wait more than 100 gs and then, execute eight CAS before RAS or RAS only refresh
cycles as dummy cycles to initialize internal circuit.

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on Any Pin Relative to GND vt -1.0to+7.0 \%
Supply Voltage Vee -1.0to +7.0 7
Output Current lo 50 mA
Power Dissipation Po 1 w
Operating Temperature Topt Oto +70 °C
Storage Temperature Tetg -55t0 +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 Vce 45 5.0 5.5 \
High Level input Voltage Vi 2.4 Vce +1.0 v
Low Level Input Voltage ViL -1.0 +0.8 v
Ambient Temperature Ts 0 70 °C

Capacitance (Ta=25C, f=1 MH2)

Parameter Symbol Condition MIN. TYP. MAX. Unit
Input Capacitance Cn Address 5 pF
Ciz RAS, CAS, WE, OF 7 pF
Data Input/Output Capacitance Cuo 110 7 pF
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NEC uPD4216165
DC Characteristics (Recommended Operating Conditions unless otherwise noted)
Parameter Symbol Test Condition MIN.[ TYR.]MAX.[ Unit | Notes
Operating current lcct | RAS, CAS Cycling tRAC = 50 ns 110 [ mA 11,2, 3
tRC = tRCIMIN. tRAC = 60 ns 100
10 =0mA tAac = 70 ns 90
Standby current leca RAS, CAS & ViHmiNy, lo =0 mA 2 [mA
RAS, CAS & Vec-0.2V, lo=0mA 1
RAS only refresh current lees RAS Cycling, CAS Z ViH Ny tRAC = 50 ns 110 [mMA (1,2,3,4
tre = tre iy, lo = 0 mA tRaC = 60 ns 100
tRaCc = 70 ns 90
Operating current lece RAS & VL (Max ) CAS Cycling tRAC = 50 ns 120 |[mA |1,2,5
{Hyper page mode} trac = 60
tHPC = tHPC (MIN), 0 = 0 mA - i 110
tRAC = 70 ns 100
CAS before RAS lccs | RAS Cycling tRAC = 50 ns 110 |mA (1,2
refresh current tAC = tRC (MIN.) tRAC = 60 NS 100
lo=0mA tRAC = 70 ns 90
Input leakage current lhiw |[Vi=0to55V -10 +10 | pA
All other pins not under test =0V
Qutput leakage current low |Vo=0to55V -10 +10 | pA
Output is disabled (Hi-Z)
High level output voltage Vo |[lo=-256mA 2.4
Low level output voltage Vou lo=+2.1mA 0.4

Notes 1.

lect, lecs, Icca and lecs depend on cycle rates (trc and trec).

2. Specified values are obtained with outputs unloaded.

3. lccr and lces are measured assuming that address can be changed once or less during RAS =

ViLimax) and CAS & ViHmIN,.
4. lccais measured assuming that all column address inputs are held at either high or low.

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

page cycle.

M Ly27525 0057261 342 WA
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NEC uPD4216165

AC Characteristics (Recommended Operating Conditions uniess otherwise noted)

AC Characteristics Test Conditions

{1) Input timing specification {2) Output timing specification
Vin (MN) =24V ----eoeomeeeee- VoH (MN) = 2.4 V -oememroene

Vie ax) =08V --ooooooeo--- : VoL tax) = 0.4 V --===s=rnne
tr=2ns tr=2ns
{3) Loading conditions are 100 pF + 1 TTL.
Common to Read, Write, Read Modify Write Cycle
tRAC = 50 ns trRAC = 60 ns trac = 70 ns
Parameter SYmbol" N, | Max. | MIN. | MAX. | MmN, | max || MOt
Read / Write Cycle Time tre 84 - 104 - 124 - ns
RAS Precharge Time trp 30 - 40 - 50 - ns
CAS Precharge Time teen 7 - 10 - 10 - ns
RAS Pulse Width tras 50 10 000 60 10 000 70 10000 | ns
CAS Pulse Width tcas 7 10 000 10 10 000 12 10000 | ns
RAS Hoid Time tRsH 7 - 10 - 12 - ns
CAS Hold Time tesw | 35 - 40 - 50 - ns
RAS to CAS Delay Time taeo | M 37 14 45 14 52 |[ns | 1
RAS to Column Address Delay Time tRAD 9 25 12 30 12 35 ns 1
CAS to RAS Precharge Time tcrp 5 - 5 - 5 - ns 2
Row Address Setup Time tasr 0 - 0 - 0 - ns
Row Address Hold Time tRAH 7 - 10 - 10 - ns
Column Address Setup Time tasc 4] - 0 - 0 - ns
Column Address Hold Time tean 7 - 10 - 12 - ns
OE Lead Time Referenced to RAS toes 0 - 0 - 0 - ns
CAS to Data Setup Time tewz 0 - 0 - 0 - ns
OE to Data Setup Time towz 0 - 0 - [} - ns
OE to Data Delay Time toeo 10 - 13 - 15 - ns
Masked Byte Write Hold Time Referenced toRAS| tmmm 0 - 0 - 0 - ns
Transition Time {Rise and Fall} tr 1 50 1 50 1 50 ns
Refresh Time tREF - 64 - 64 - 64 ms
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NEC

1PD4216165

Notes 1. For read cycles, access time is defined as follows:
Input Conditions Access Time Access Time from RAS
tRAD S tRAD (MAX) and tRCD = tACD (MAX.) TRAC (MAX.) TRAC (MAX.)
tRAD > tRAD (MAX.) and tRCD = tACD (MAX) taa (MaX ) tRAD + tAA (MAX)
tRCD > tRCD (MAX ) teac (Max} tRCD + tCAC (MAX )
tranmax.) and treoimaxy 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 trao 2 trabimax.) and tRcD =
trcommax ) will not cause any operation problems.
2. tcrriviNg requirement is applied for RAS, CAS cycles preceded by any cycle.
Read Cycle
tRAC = 50 ns trRAC = 60 ns tRAC = 70 ns
Parameter Symbol MIN. MAX. MIN. MAX. MIN. MAX, Unit {Notes
Access Time from RAS tRac - 50 - 60 - 70 |ns | 1
Access Time from CAS teac - 13 - 16 - 18 |[ns | 1
Access Time from Column Address taa - 25 - 30 - 35 ns 1
Access Tima from OF toea - 13 - 15 - 18 ns
Column Address Lead Time Referenced to RAS | traL 25 - 30 - 35 - ns
Read Command Setup Time tRcS 0 - 0 - 4] - ns
Read Command Hold Time Referenced to RAS | tRrH 0 - 0 - 0 - ns 2
Read Command Hold Time Referenced to CAS | trcH 0 - 0 - 0 - ns 2
Qutput Buffer Turn-off Delay Time from OF toez 0 10 0 13 [} 16 ns 3
Notes 1. For read cycles, access time is defined as follows:
Input Conditions Access Time Access Time from RAS
tRAD = tRAD (Max) and tRco = tRCD (MAX.) tRAC (MAX.) tRAC (MAX))
tRAD > tRAD (MaX) and tRCD S tRCD (MAX.) TAA (MAX.} tRAD + tAA (MAX.)
tACD > tACD (MAX.) tecac (max.) tRCD + tCAC (MAX)
trapimax.) and trcommaxa 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 = taapimax) and taco =
trepimax.) will not cause any operation problems.
2. Either trevving or trriiving 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

M Lu27525 00572bL3 115 WM
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NEC uPD4216165

Write Cycle

tRAC =50 ns trac = 60 ns trac =70 ns
Parameter Symbol MIN MAX. MIN. MAX. NI, MAX. Unit [Notes
WE Hold Time Referenced to CAS twen 7 - 10 - 10 - ns 1
WE Pulse Width twe 7 - 10 - 10 - |ns | 1
WE Lead Time Referenced to RAS tRwL 7 - 10 - 12 - ns
WE Lead Time Referenced to CAS towr 7 - 10 - 12 - ns
WE Setup Time twes 0 - 0 - 0 ~ ns 2
OF Hold Time toEH 0 - 0 - 0 - | ns
Data-in Setup Time tos 0 - 0 - 0 - ns 3
Data-in Hold Time toH 7 - 10 - 10 - ns 3

Notes 1. twrming is applied for late write cycles or read modify write cycles. In early write cycles, twcHmng
should be met.
2. If twes & twesiming, the cycle is an early write cycle and the data out will remain Hi-Z through the
entire cycle.
3. tosimivgy and tonin 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 = 650 ns tRac = 60 ns trac = 70 ns
Parameter Symbol Unit | Note
MIN. MAX. MIN. MAX. | MIN. MAX.
Read Modify Write Cycla Time tRWC 107 - 133 - 157 - ns
RAS to WE Delay Time tRWO 64 - 77 - 89 - ns 1
CAS to WE Delay Time town 27 - 32 - 37 - ns 1
Column Address to WE Delay Time tawp 39 - 47 - 54 - ns 1

Note 1. If twes = twesiming, the cycle is an early write cycle and the data out will remain Hi-Z through the
entire cycle. If trwo = tawpmaing, towp 2 towomin, tawp £ tawpiming, and tcpwo £ tcpwoiming, 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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NEC 1uPD4216165

Hyper Page Mode

trac = 50 ns tRAC = 60 ns tRAC = 70 ns
Parameter Symbol MIN. MAX. MIN. MAX. | MIN. MAX. Unit |Notes

Read / Write Cycle Time tHpPC 20 - 25 - 30 - ns

RAS Pulse Width trAsP 50 125 000 60 125 000 70 125000} ns

CAS Pulse Width tHeas 7 10 000 10 10 000 12 10000 | ns

CAS Precharge Time tep 7 - 10 - 10 - ns
Access Time from CAS Precharge tacp - 27 - 35 - 40 ns

CAS Precharge to WE Delay Time tcPwD 41 - 52 - 59 - ns 1
RAS Hold Time from CAS Precharge tRHCP 27 - 35 - 40 - ns

Read Modify Write Cycle Time tHPRWC 52 - 66 - 75 - ns

Data Output Hold Time toHe 5 - 5 - 5 - ns
Output Buffer Turn-off Delay from WE | twez 0 10 0 13 0 15 ns | 23
WE Putse Width twez 7 - 10 - 10 - ns | 3
Qutput Buffer Turn-off Delay from RAS | torr 0 10 0 13 0 15 ns | 23
Output Buffer Turn-off Delay from CAS | torc 0 10 0 13 0 15 ns 23

Notes 1. If twes = twesmwiny, the cycle is an early write cycle and the data out will remain Hi - Z through the
entire cycle. If thwp = tawpming, towb = towpiMINg, tawd = tawoming, and tcpw & tcpwoiving, 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.
2. torcivax., toramax. and twezimaxy define the time when the output achieves the condition of Hi-Z and
is not referenced to VoH or Vot.
3. To make I/Os to Hi-Z in read cycle, it is necessary to control RAS, CAS, WE, OE as follows. The
effective specification depens on state of each signal.
(1) RAS, CAS : inactive (at the end of read cycle)
WE : inactive, OE : active
torc is effective when RAS is inactivated before CAS is inactivated.
torn 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 : active, OE : active - .- twez, twz are effective.
WE : inactive, OE : inactive .- toez is effective.

Refresh Cycle

trac = 60 ns trac = 60 ns tRAC = 70 ns
Parameter Symbol Unit | Note
MIN. MAX. MIN. MAX, MIN. MAX.
CAS Setup Time tcsr 5 - 5 - 5 - ns
CAS Hold Time (CAS before RAS Refresh) | tcr 10 - 10 - 10 - ns
RAS Precharge CAS Hold Time tRPC 5 - 5 - 6 - ns
WE Hold Time (Hidden Refresh Cycle) twhR | 15 - 15 - 15 - ns

W Lu27?525 0057265 T984 MR
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NEC 1PD4216165

Read Cycle
msoo N i X
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NEC 1PD4216165
Upper Byte Read Cycle
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1IPD4216165

Lower Byte Read Cycle
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NEC

1PD4216165

Early Write Cycle
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NEC

1PDA4216165

Upper Byte Early Write Cycle
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Remark OE, L I/O : Don't care
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NEC uPD4216165
Lower Byte Early Write Cycle
thc
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Remark OE, U I/O : Don't care
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NEC uPD4216165

Late Write Cycle
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1PD4216165

Upper Byte Late Write Cycle
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NEC 1PD4216165

Lower Byte Late Write Cycle
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yPD4216165

Read Modify Write Cycle
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NEC 1PD4216165

Upper Byte Read Modify Write Cycle

trwe

tras tre
=7a VM- \
RAS " N / (-
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o \\;:':__ 4 < \ teas / /
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UWO o mrmmemmmmmem e et Data Out Jrssnseemmeemeeemrmens ot eaes

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

264

M LuZ2?525 0057276 673 W




NEC 1PD4216165

Lower Byte Read Modify Write Cycle

tawc
tras tre

RAS i \( JZ \_.

RP
e ViH-
UCAS Vil j K

s U _frt_. - - iR - [ / : __
saess Ve YWXN pow $<X>i W
W - ////////////rtﬁ ’s%/////////
& Vo \\\\\\}\\\\I\\\\\\:i / - LAARRRRRANNY

) .L o] ltom tos) | tow
o TR e L) R e R
Lio Vo HZ%L; -------------------- e

Remark In this cycle, the input data to Upper 1/O is ineffective. The data out of that remains Hi-Z.
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NEC 1uPD4216165

Hyper Page Mode Read Cycle
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NEC uPD4216165

Hyper Page Mode Upper Byte Read Cycle

E— trHCP
== Vn- E *
RAS Vie- \ /
tesh tnee tRsH
terp treo tHcas tep THcas - [ . Hcas teen
— k- f Y 4 Y
ucas Vi \\ Z \ Z \ / / \
tcae) taen
|asne H
—e Vin-
LCAS Vi— ___/ \_
tRAD tRaL
tasn| [tran  flasq

[lasd tcay dasg| | tean ltasg| [ toan
Address " Row Col. I@ Col. Cal. XX
tRcH
trcs ARyl twez
WE V- / 4 T__qx /
Vie- L L L LS _/

toes tor';_‘twez
tace tace torc
5 Uw- 7‘:‘% ::::c :Ac:c
OE ViL- Q\\\}\\\ / / / /
t
i t::c
teac [{one [ one. toez
toz
uio z:__ ----------------- Mz, -{m Data out }(X Dataout J-- Dataout Jr----

Remark L /0 : Hi-Z
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NEC 1PD4216165

Hyper Page Mode Lower Byte Read Cycle

e - Y tance

FAS (- N /1 K
Y

UCAS v / '\

-
o
b1
3

. tesu thrc trs
chp treo trcas ter troas [ troas teen
s :—j oty
— Vin- \\ Y \ 4 \ '4
ICAS i N 7 N / N ] /

. tRAD traL

ASA | tRan  flasd | toaw [t_gg tean Jtasg| | Jtoan
Address VM- Row Col. Col. Col ><>(

Vi— R X N

we w [////] \9/

toes torm 1+ WE2
tace tace tore
v tlos.« tan ta
o~ tH—
Gl \\\\I\\\\ - to e o N/L/L/
thac
i i
tcac toue tone toez
taz
Lo x:‘: ----------------- L S < Dataout J--- Dataout -+ Dataout Jr-+---

Remark U /O : Hi-Z
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NEC 1PD4216165
Hyper Page Mode Read Cycle (OE Control)
trase tae
t
s N S
‘ tesu trec tasH
CRP trco theas tep trcas tee tucas teen {
UCAS  vim- — \\ ) I?l_\ I: '4 *
CAS Vi— / \( 7 S( | SL 3 /
: trAD tRAL
AR e [tasg foan t toan [tasg| | toan
, o i -
Address " Row X} Col. I(XZO( Col. Col. XX
tRCH
tres L Itan
Vine
v o L) N\
toes
tace tace
Voo toer ~ tan , t
% vl ANNNMNNNNY AN Rtee JIN Lee JA//////7
L trac 1oEr toea L torr
" tan toz toz | i torc
tcac ____klEZ_. toez .M_.
tez
E:;g x;"_" ----------------- A S Data out ’}-- Dataout [-- Dataout pr----=

M Ly27525 0057281 130 W
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NEC

1PD4216165

Hyper Page

— V-

RAS v, _

Vin-
Vi-

UCAS
LCAS

Vin-

Address Vi

ViH—

WE Vie-

VYo V-
Lo Vi~

Mode Early Write Cycle

trase trp
tance
-—K |
tesH : e tRsH
toRP trop tHcas ter thcas tee tncas teen
y \ Y
/ \ N L A 7{ 1{
traD traL
tash| |tran | tasc toan tasch tean ﬂwﬁ tean
- pa—ad  mmm—
/ Y AY ) \
Row Col. Col. Col.
A VK 7 } 7 {
twes twen twes twer twes| twen

[\

i

XXX

tos tou tos ton tos ton
r—— pt——tnq
4
Datain @‘ Data in

X
@ Data in
7 1

Remark OE : Don't care
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NEC pPD4216165
Hyper Page Mode Upper Byte Early Write Cycle
trasp tre
=== V- \ tance Y
RAS - N I \_
tesn thre trsn
terel treo theas [ tcp tHoas toen
- N e
V- \ | y,
tcae) (0]
'.... -—1
—— Vin-
LCAS , _ / \_
lo-tRa, ) trat
tasaf [taan | tasc | toan tascl | toa [tascl |, toan
- )
o 4 X = YORL = JOOL = KON
twes twen twes twen twes twon
WE Vm-
" &KWY\[ /—\[— (/111111
tos ton tos tow tos tou
) e ] H -———-'
oot ST o KRR e KX e HEXKRRIARRX

Remark OE, L /O : Don't care
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NEC uPD4216165
Hyper Page Mode Lower Byte Early Write Cycle
trage tar
tRHCP
— V- \ { X
RAS Vi— \l JZ
{crp tMRH
— V-
UCAS y, _
tesH tupc thsH
tcen treo tHcas tee t Hoas tce theas toen
— V- 3 at ; 3 / i k
LCAS Vie- / \\ 7 &( x‘ Z
trap traL
asnl [t | tasc tcan tasc] toan tascl tean
- YAL Y \ Y
O T2 D 1% I 00 S 1000 G
L= K ¥ A 7 X - ¥
twes twen twes tweH WCS| {wen
wWE V-
WE
W &Wi(\[ { N /N i
tos toH tos o tos tou
p—y oty
— 4 p ! X 4 p
- K 7 7 K 7

272

Remark OE, U /O : Don't care
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NEC uPD4216165

Hyper Page Mode Late Write Cycle

tragp tre
taHce
RAS Vin— !K i N\
Vie-
' tesH ture trsH
CRP) trco trcas tee tHoas tee tucas l_tc+m_[
UCAS V- 3 ﬂ[ ; 4 \
LCAS Vi- / \\t 7 S( Y, \l J/ / \_
taso
traL
t_ﬂfﬂ- M tasc [ ’t_x_sc_ toan LAg‘ tcan
Vik— 4 AN 4 —) 4 \
Address | " X>§ Row 50{ Col. Col. Col.
N A | A K ¥
tow towe (L
tRwL
. rtﬂu twe  _tecs ‘ twe I_tn_cs__ ‘ twe
ryr= H~
WEVIL—!Z‘Z/ \ K \( ////////////
toe toen i(f”-]
o AERRRRARRARANY
to
p—n

U o

gy A .
: ' : X e nIOOOOOOOOOKXX
Lo i ' (aain
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NEC

1PD4216165

Hyper Page

Vin-

RAS Vie

Vin-

UcAs 1"

V-

LCAS

Address

LWO

uo

274
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Mode Upper Byte Late Write Cycle

i
-------------- Data in
b{ F

Remark In this cycle, the input data to Lower )/O is ineffective.

S Tovcr
!\\ ’\( y,\——
N
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0 o) X
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NEC uPD4216165

Hyper Page Mode Lower Byte Late Write Cycle

tRasp trp
tance
ViH- £ 3
RAS \ / \
{chp ‘ tvae
Vis-
UCAS Vi / K
tosu tupc tRsH
tenp trco theas tee thcas tee tucas toen
LCAS Y- \\ }F ;\ F N / /‘ X
Vi- J - 7 k 2
trap .
Vin- Y 4 3
Address v Row Col. Col. Col.
L= K AVX K R y,
tow tom towm
trw
tres

" Qgg/b [ 7 - ‘s;w]zF - N LT

toen toen

O e///// SRV A |V B ARAAAANAANAN

v H-Z V= 12": H‘°Z€° ke H'OEz =
- B . -
Lo V::- ---------------------- Datain J--p-* Datain}--l--- Data in

Remark In this cycle, the input data to Upper I/O is ineffective.
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NEC 1PD4216165

Hyper Page Mode Read Modify Write Cycle

1RASP tre
Shie Vk- \ ; %
RAS Vi S
trPAWC
tcre trco thoas tcp 1Hcas tep tHCas icen
—
UCAS V- \\ Y - /
[CAS Vi- \ /N 4 N
trap tRat
!.EFL Ln_n:l ,t.E [toan tasg] | toan l‘i tean
- Y 4 p!
Address x:" X Row w Col. C Col. ] (ol
L~ K. A R K
tacp tace
tRwp ¢ tePwo I topwn tow
tawo towe tawo tow| ' 1awo tAwL
Jtecs| tewo twp ‘_t_n_cg town fwp
= Vh- N \
WE Vie- S‘ S; l;lll
tas 1aa)
o g o ey
A Vm- \ |_|toeA toea
e Vi~ \ \\
_1cn.z toen,
{ouz 1ol
U0 Vou- i Hi-Z
LIUQ Vo— ~Tromrrrmememosmrmosess QOUE penoeynosnanees out -+
tos| | to
Ui Vi- ; L
LIWO Vi~ TTTTTTTTTommmmmmmmmemmmmemmeetfAL MO gy‘ n ,E‘ """""""
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NEC

RAS

UCAS

LCAS

Address

V-
V-

Vin-
V-

Vin-
Vie-

V-
Vie-

Vi
V-

Viv-
Vi

4PD4216165
Hyper Page Mode Upper Byte Read Modify Write Cycle
trase tre
X ZE ;&
tHPRWC
teap taco : theas tee troas ter theas toen
7 N N ik FX
rlc_a: tm\
trap taaL
o i | [t gt [
4 '_-I r- 4 )
:)r Row W Col. Col. i Col.
] t
towo [ 2t 4 % tow &
tawo tow tawo 3 taw taw
lﬂf towo twe il towo we ,  [thos) tcwo we
P X X
77777 | 17777
| trac|
tan tAn 1
_ p_s!‘ \ :_gﬁ toeu oA Eo_en_'
oEN 0EA
\ L\ NN

uio

Lo

ulo

Von-
Vor~

Vin—
Vi—

...............................

tos

toH

Remark In this cycle, the input data to Lower /O is ineffective. The data out of that remains Hi-Z.
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NEC uPD4216165
Hyper Page Mode Lower Byte Read Modify Write Cycle
trasp 1re
e VH- \
RAS i N
tcre tMRH
r—.
Tirae VH-
uoas V- f \
{HPAWS
tcre trco thoas tcr tHoas tce thoas PN
Vin- ! 4 \ / \ /
eas Voo £ N N 7 N
trao tRaL
Yl Eteclenf i sl Llou, ety
- 4 3 { X
Address X Row )O] Col. Col. ] £ Col.
- K 7 X X A
acp lace
tawo I 1 tewn 4 | [0 tePwo
tawp tows tawo_ lign| tawp tRw
. tng;_ | ] town twp atig towo : twe }_l_ﬂgs_
— Ve \
WEVn.— ZZZZZ/ S S
trac]
tan j taa )
ﬂ Eﬁi lteag toen Ew
Az Vm- ltoex]
CEANNNAN\N 'S N N
Howz toz
LI Vo e IS A R (ALY A" SUPE I A H-Z .
Vou-
ton
V- | p
o e AL 1) (LI N Jreeeceecnnenes
V-
U o Voo ommmmmmmmmemmemmeemmesseeseel K AAAS T A AAANS T

278

Remark In this cycle, the input data to Upper /O is ineffective. The data out of that remains Hi-Z.
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NEC 1PD4216165

Hyper Page Mode Read and Write Cycle

trase trp
- Vire tauce
s b —

fesu npe o trs |
torp taco Treas tep thcas ter thcas teen
UCAS V- Y ?l \s ;l ‘18 | /
LCAS  Vi- / \ k 7 K f \ . ; :
tRaD tRAL
Iasa | ftaan tasd | toan tase| | toan Ifasg]

w V- 7777777 A “-1/_{777777

S5 (3 0 T 0 B e KRXRRX
t
twes

% 1 STTTATIT e ] 7 /7177777777777
be Voo ! Z—_;’t)g SRy eepews S| R S
D s L oatain Joeseeecnessaenas
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NEC

1PD4216165

CAS Before RAS Refresh Cycle

L trC
tras tre tras , tre

aia Vu- 4 \

RAS Vi— X Jy S 4
tCRP
[

tcsa tcur trrc tcsr tchr tr teen
UCAS V- / 3 4
LCAS Vu- ) . A X ;/ \ /

Remark Address, WE, OE : Don'tcare LI/O,U1/O :Hi-Z

RAS Only Refresh Cycle

tre

g

tras e tar tras L tap

s X 7 i N

_t_qti

tcae trP tern
e _ NIV N

tasn tran  tasn tran
Acress | row_ KXXXXXXX__row KXXXXXXX)
Remark WE, OE : Don'tcare L I/O,U VO :Hi-Z
280
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NEC 1uPD4216165

Hidden Refresh Cycle (Read)

tac tre

tras tae tras tap
e i 7 -
"tﬂa— treo trs ten tcen
s v f A\ f 3
tran thaL
Address :l,::—_ m‘ Row )Oi Col. :
trcs twHR
we v 1117/ FALERRRRRARRANY
toes
* v NN\ 777777777777
le g:c torc
oz toez
Lﬂ,’;g xz__ ---------------- L —— 1@: Data Out }!'_Ii_-_l
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NEC uPD4216165

Hidden Refresh Cycle (Write)

tre tac

tras L _tee tRaS tre
Saa V- \ * 3 ; ;
RAS - St 7 \: \
tcre trco trsH teur toen
| |

s w7 W\ / N

o 1 SO e YRN X RRRRUAKRR
R ([T

tos ton

U8 W XXXXXXXXX) XXXXRKIXXXXXXIXXXXX

Remark OE : Don't care
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NEC 1uPD4216165

Package Drawings

50 PIN PLASTIC TSOP(I) (400 mil)

50 26
AARRAARRAAA AARAARARAARAANA

detail of lead end
-\ w
D + E@k
w o
H
in
HEHEHBHEBHE LEELLEEREEELD)
1 25
A H
" [ ! J
@ ’ ¥ pv4 : - A
° :
0[] M @
S50G5-80-7JF-1
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline 1s located within 0.13
mm {0.005 inch) of its true position (T.P.) at A 21.45 MAX. 0.845 MAX.
maximum material condition. B 1.13 MAX. 0.045 MAX.
C 0.8 (T.P) 0.031 (T.P.)
D 0.30£0.10 0.012:3 %3¢
E 0.05£0.05 0.002+0.002
F 1.1 MAX. 0.044 MAX.
G 0.97 0.038
H 11.76+0.2 0.463+0.008
| 10.16x0.1 0.400+0.004
J 0.8+0.2 0.031:5 9%
K 0.125'3 8¢ 0.0055 853
L 0.5£0.1 0.02073 384
M 0.13 0.005
N 0.10 0.004

' mm LY27525 0057295 725 MW
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NEC uPD4216165
42 PIN PLASTIC SOJ (400 mil)
B
4%nnnr1nnnnnr1nnnn nnnnnzr% —_
+ o |o
fuuuuuuuuuuuuuuuuuuuhl —
- F E
| ]
i
HHTT 1 >
@ | Jln |
1 - T
- K | a P
~H-M@[N @
P42LE-400A
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.12 202 0008
mm {0.005 inch) of its true position {T.P.) at B 27.56-0 35 1.085%014
maximum material condition. c 10.16 0.400
D 11.182£0.2 0.4400.008
E 1.08+0.15 0.043:3 588
F 0.74 0.029
G 3.5+0.2 0.138+0.008
H 2.545+0.2 0.100+0.008
| 0.8 MIN. 0.031 MIN.
J 2.6 0.102
K 1.27 (T.P.) 0.050 (T.P.)
M 0.4020.10 0.016:55%
N 0.12 0.005
P 9.4£0.20 0.370£0.008
Q 0.10 0.004
T R 0.85 R 0.033
u 0.20"542 0.008:3:8%3
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NEC

1PD4216165

Recommended Soldering Conditions

Please consult with our sales offices for soldering conditions of the yPD4216165.

Type of Surface Mount Device

1PD4216165G5 : 50-pin Plastic TSOP (I1) (400 mil)
1PD4216165LE : 42-pin Plastic SOJ (400 mil)

M Ly27525 0057297 5T4 WA
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