DATA SHEET

NEC MOS INTEGRATED CIRCUIT
1uPD42516800, 4216800, 42517800, 4217800

16 M-BIT DYNAMIC RAM
2 M-WORD BY 8-BIT, FAST PAGE MODE

Description
The uPD42516800, 4216800, 42517800, 4217800 are 2 097 152 words by 8 bits dynamic CMOS RAMs.
These differ in refresh cycle and the uPD42516800, 42517800 can execute CAS bhefore RAS self refresh.
These are packed in 28-pin plastic TSOP (II) and 28-pin plastic SOJ.

Features
* 2097 152 words by 8 bits organization e Single +5.0 V+10 % power supply » Fast page mode
» Fast access and cycle time

P Power consumption Access time R/W cycle time Fast page mode
art number Active (MAX.) (MAX.) (MIN.) cycle time (MIN.)

HPD42S516800-50, 4216800-50 550 mW

50 ns 90 ns 35 ns
#PD42S17800-50, 4217800-50 660 mwW
HPD42S16800-60, 4216800-60 495 mwW

60 ns 110 ns 40 ns
HPD42517800-60, 4217800-60 605 mW
uPD42S16800-70, 4216800-70 440 mwW

70 ns 130 ns 45 ns
uPD42517800-70, 4217800-70 550 mw

¢ The uPD42516800, 42517800 can execute CAS before RAS self refresh

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

uPD42516800 4 096 cycles / 128 ms CAS before RAS self refresh, 1.4 mw

CAS before RAS refresh,
#PDA2517800 2 D4Bcycles / 128 ms RAS only refresh, Hidden refresh (CMOS level input)
HPD4216800 4 096 cycles / 64 ms CAS before RAS refresh, 5.5 mW

RAS only refresh,
uPD4217800 2048 cycles /32 ms Hidden refresh {CMOS level input)
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NEC uPD42S16800, 4216800, 42517800, 4217800

Ordering Information

Access time
Part number (MAX.) Package Refresh
uPD42S16800G5-50
80 ns
nPD42517800GS-560
p#PD42516800G5-60
680 ns
#PD42517800GE-60 28-pin Plastic TSOP (II)
uPD42516800G5-70 (400 mil)
70 ns
uPD42517800G5-70
CAS before RAS self refresh
CAS before RAS refresh
1PD42S16800LE-50 50 RAS only refresh
ns
1PD42517800LE-80 Hidden refresh
uPD42S16800LE-60
60 ns
4PD42S17800LE-60 28-pin Plastic SOJ
uPD42S16800LE-70 {400 mil)
70 ns
HPD42517800LE-70
1PD4216800G5-50
50 ns
HPD4217800G5-50
uPD4216800G5-60
60 ns
}#PD4217800G5-60 28-pin Plastic TSOP (1)
1PD4216800GS-T0 {400 mil)
70 ns
pPD4217800G5-70
CAS before RAS refresh
RAS only refresh
#PD4216800LE-50 \
50 ns Hidden refresh
HPD4217800LE-50
HPD4216800LE-60
60 na
uPD4217800LE-60 28-pin Plastic SOJ
HPD4216800LE-70 {400 mit}
70 ns
uPD4217800LE-70

Quality Grade
Standard

Please refer to “Quality grade on NEC Semiconductor Devices” {Document number |Ei-1209) published by
NEC Corporation to know the spacification of quality grade on the devices and its racommended applications.
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NEC 1PD42516800, 4216800, 42517800, 4217800

Pin Configurations {Marking Side}

28-pin Plastic TSOP (11} 28-pin Plastic SOJ
_/
Voo o—41 28|—o GND vee o—1 O 28—o GND
1101 oe—s{2 27 —o /08 1/01 o2 27— 1/08
1/02 o3 26«0 1107 1102 o—»|3 260 1/07
l/I03o—sa ___ 25(—01/06 WOBov—ld . 25[—0l/08
/04 o~—5 Eggé 240 1/05 1/04 oe—l5 Eggg 24|e—o 1/05
WEo—l6 SBRE 23~oCAS WEo—l6 RBREB 23—oCAS
RAS o—»{7 §$§g 22«0 OE RAS o—7 §:$;§f 22«0 OE
ATNCY® ol  SBES 21l—oag AtNCY e o—ols  SBE8 olope
AlDo—slg  DBABQ 50l oA Aloo—{s MLEM™E 20l—oAs
A0 0|10 1900 A7 AD o—{10 19fe—0 A7
Al o—|11 18 k—o AB Al o— 11 18l—0 AB
A2 o112 17}«—0 A5 A2 o—12 17 l«—0 A5
A3 0—{13 18f—o A4 A3 o—»{13 16 fe—o Ad
Veco—]14 18—o0 GND Veco—{14 15—o GND

Note A11 ...uPD42516800, 4216800
NC ...uPD42S17800, 4217800

AQto A1l : Address inputs
lfO1 10 I/O8 : Data Inputs/Qutputs

RAS : Row address strobe
CAS : Column address strobe
WE : Write enable

OE : Output enable

Vcee : Power Supply

GND : Ground

NC : No connection
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NEC uPD42S16800, 4216800, 42517800, 4217800

Block Diagram

——00F
e Clock
CAS © Generator
WE o—* Data
> Output
¢ Buffer 1o
Ve O—= %ngfr:teer
GND o— 5 Memory
g Cell 1yO1
Array <:> o
2 yos
[vad Note 2
> Bit organization
Row
Address '
Buffer
Address Sense Ampiifier <'lﬁ
Column |,
Address Data
Buffer Input
____> Column Decoder Buffer
Notes 1.
Part number Row address Column address
#PD42S16800, 4216800 A0 to A1 AQ to A8
HPD42S17800, 4217800 Al to A10 A0 to A9
2. uPD42S16800, 4216800...4 096X512X8 HPD42S17800, 4217800...2 048X1 024x8
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NEC

1PD42516800, 4216800, 42517800, 4217800

input/Output Pin Functions
The yPD42S16800, 4216800, 42517800, 4217800 have input pins RAS, CAS,
input/output pins /01 to 1/0O8.

E,

£, A0 to A11/A10 Notel 504

. Input/ i
Pin name 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 salected 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.

AQ to A11/A1QNt" Address bus.

{Address inputs) Input total 21-bit of address signal, upper 12/11¥%2hit and lower 9/10™""%.bit
in sequence {address multiplex mathod).
Therefore, one word is selected from 2 097 152-word by 8-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 addressinput setup time (tasr, tasc) and hold time (tRaH, 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.

{Qutput enable) Read operaticn can be executed by activating ﬁg, CAS and OE.
if WE is activated during read operation, OE is to be ineffective in the device.
Therefore, read operation cennot be exscuted.

1101 1o /OB Input/ 8-bit data bus.

{Data inputsfoutputs) | Qutput | 1/01 to I/08 are used to input/output data.

Notes 1.

R L427525 00571bYy 170 B

At1 ... uPD42516800, 4216800
2. 12... uPD42516800, 4216800
3. 9 ... uPD42516800, 4216800

A10 ... uPD42517800, 4217800
11... pPD42517800, 4217800
10 ... uPD42517800, 4217800
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NEC 1PD42S16800, 4216800, 42517800, 4217800

150

Electrical Specifications
» All voltages are referenced to GND.

» After power up, wait more than 100 us and then, execute eight CAS before RAS or RAS only refresh
cycles as dummy cycles to initialize internal circuit.

Absolute Maximum Ratings

Paramaeter Symbol Candition Rating Unit
Voltage on Any Pin Relative to GND Vr -1.0to +7.0 v
Supply Voltage Vce -1.0to +7.0 v
Qutput Current lo 50 mA
Power Dissipation Po 1 w
Operating Temperature Topt 0to+70 *C
Storage Temperature Tstg -55 to +125 °C

Caution Exposing the device to stress above those listed in Absolute Maximum Ratings could cause
permanent damage. The device is not meant to be operated under conditions outside the limits
described in the operational section of this specification. Exposure to Absolute Maximum Rating
conditions for axtended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN, TYP. MAX. Unit
Supply Voltage Vee 45 5.0 55 v
High Level Input Voltage Vin 2.4 Vee +1.0 v
Low Level Input Voltage Vi -1.0 +0.8 A
Ambient Temperature Ta 0 70 °C

Capacitance (Ta =25 °C, f = 1 MHz)

Parameter Symbol Condition MIN. TYP. MAX, Unit
Input Capacitance Cn Address 5 pF
Ci2 RAS, CAS, WE, OE 7 pF
Data Input/Output Capacitance Cvo /0 7 pF
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NEC uPD42S16800, 4216800, 42517800, 4217800
DC Characteristics (Recommended Operating Conditions unless otherwise noted)
[uPD42516800, 4216800]
Paramaster Symbol Test condition MIN. | MAX. | Unit |[Notes
[, tRAC = 50 ns 100
RAS, CAS Cycling
R tRAC = 80 ns 90
Operating current lcca tRC = tRCIMIN.) mA | 123
tRAC = 70 ng 80
lo=0mA
CAS lo=0mA 2
4PD42516800 RAS, CAS 2 ViH (MiN.)
Standby lecz RAS, CAS 2 Vce-0.2V lo= 0 mA 0.25 A
current RAS CAS o =0 mA 2
LPD4216800 RAS, Sf 2 ViH (MIN)
RAS, CAS & Vece 0.2V lo=0mA 1
RAS Cycling tRAC = 50 ns 100
— AS 2V . tRAC = 80 ns 90
RAS only refresh current lcca CAS H (IR mA (1,234
TAC = tRC (MIN.} tRAC = 70 ns 80
lo=0mA
RAS S ViLimax) tRAC = 50 ns 80
Qperating current CAS i RAC = 60 70
FP ] b leca CAS Cycling trRAC ns mA 11,25
( ast page mo 9) tec = tPC {MIN.) trAC = 70 ns 60
lo = 0mA
— - 100
L L RAS Cycling tRAC = 50 ns
CAS befora RAS tRAC = 60 ns 20
lees | tRC = tRC (MING mA 1,2
refresh current tRAC = 70 ns 80
lo=0mA
CAS before RAS refresh :
. - 4096 cycles/128 ms tRas S 300 ns 450
CAS before RAS RAS,CAS: 0V SViL S0.2V
long refresh current Vee-02V S Vin S Visman)
lccs —_ e DTS A 1,2
14 096 cycles / 128 ms, Standby : RAS Z Vcc-0.2V #
only for uPD42516800) Address : Don't care
WE, OE : ViH tRaS = 1 us 600
lo=0mA
Self rafresh current -
(CAS before m self RAS, CAS: 0V § ViL § 02v
refresh, lccr Vee-0.2 V = ViH = ViH (Max.) 250 HA 2
only for uPD42S16800) lo=0mA
Vi=0to 55V
Input leakage current hw all other pins not under test = 0 V -10 | +10 HA
Qutput leakage current | Vo-0tos5V 10 +10 A
¢ OW | output is disabled (Hi-2) K
High level output voitage | Vou lo = -5.0 mA 2.4 v
Low level output voltage Vo |lo=4+42mA 0.4 v
151
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NEC

uPD42S516800, 4216800, 42517800, 4217800

[uPD42517800, 4217800]

Parameter Symbol Test condition MIN. | MAX, | Unit |Notes
RAS. CAS Cvoli tRAC = 50 ns 120
AS. yeling tRAC = 60 ns 110
Operating current leer tRC = tRC(MIN.} A =70 - mA | 1,23
lo =0 mA
= lo=0mA 2
4PD42517800 RAS, CAS = ViH (M.
Standby lccr  LPAS, CAS = Vec-0.2V 1o =0 mA 02 | .
current RAS.CAS =V i lo=0mA 2
4PD4217800 RAS, CAS 1H (MIN.}
RAS, CAS ZVce - 0.2V lo=0mA 1
RAS Cycling tRAC = 50 ns 120
— CAS Z Vi MINg tRAC = 60 ns 110
RAS only refresh current lcea mA [1.23.4
tRC = tRC (MIN.} tRAC =70 ns 100
lo=0mA
RAS = ViL imax) tRAC = 50 ns 80
. = . = 70
Operating current lecs CAS Cycling tRAC = 60 ns mA | 1,25
{Fast page mode) tPC = tPC (MIN.) tRAC = 70 ns 60
lo=0mA
— . thac = 50 ns 120
_ o RAS Cycling
CAS before RAS tRAC = 60 ns 110
lccs | tRC = tRC (MINL) mA 1,2
refresh current tRAC = 70 ns 100
lo=0mA
CAS before RAS refresh :
. . 2 048 cycles/128 ms tRAS = 300 ns 400
CAS before RAS RAS,CAS: 0V SVIL = 0.2V
long refresh current <y g
g lecs Vee0.2 V Vi 3 Viwax) uA 1.2
(2 048 cycles /128 ms, Standby : RAS Z Vcc-0.2 V
only for uPD42517800) Address : Don't care
WE, OF : Vix tRAS = 1 ps 500
lo=0mA
Self refresh current —_— < <
{CAS before RAS self RAS, CAS:OVEVIL=EO02V
refresh, leer Vee-0.2 V S Vi = ViH (MAX) 250 HA 2
only for 4PD42517800) lo =0 mA
Vi=0to5.5V
Input leakage current biw all other pins not under test = 0 V -10 | +10 HA
Vo=0to55V
Qutput leak t -10 +10 A
wiput leakage curren o0 1§ tput is disabled (Hi-2) H
High level output voltage | Vo | lo = -5.0 mA 2.4 v
Low leve! output voltage Voo {lo=+42mA 0.4 v
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Notes 1. lccy, lecs, lecs, lecs and fecs depend on cycle rates (tac and tec).
2. Specified values are obtained with outputs unloaded.

3. lcer and lces are measured assuming that address can be changed once or less during RAS =
ViLmax,) and CAS = Vikmin,.

4. lccs is 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 fast

page cycle.
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NEC

1PD42S516800, 4216800, 42517800, 4217800

AC Characteristics (Recommended Operating Conditions unless otherwise noted)

AC Characteristics Test Conditions

(1) Input timing specification

ViH (MIN) = 2.4V --------mm-m---

ViL Max) =08V -cccoias

|
'
+
'
|
L
'

_’7_“_
tr=5ns

(3) Loading conditions are 100 pF + 2 TTL.

Common to Read, Write, Read Modify Write Cycle

{2) Output timing specification

Voumany =24V

Vo maxy =0.4V

trac = 50 ns | tRAC =60 ns | tRAC=T70 ns
Parameter Symbol e e | M T A MIN. T MAX. Unit | Notes
Read / Write Cycle Time tRC 90 - 110 - 130 - ns
RAS Precharge Time trp 30 - 40 - 50 - ns
CAS Precharge Tima tcen | 8 - 0 | - 10 | - ns
RAS Pulse Width tRas | 50 [10000| 60 |10000] 70 [10000( ns
CAS Pulse Width tcas 13 (10000| 15 (10000| 18 |10000| ns
RAS Hold Time tew | 13 | - [ 15| - {18 | - | ns
CAS Hold Time tesw | 50 | - [ 60 | - 170 | - | ns
RAS to CAS Delay Time trep | 18 | 32 20 45 20 50 ns 1
RAS to Column Address Pelay Time tRAD 13 25 15 30 15 35 ns 1
CAS to RAS Precharge Time tcap 5 - b - 5 - ns 2
Row Address Setup Time tAsSR o] - 0 - 0 - ns
Row Address Held Time tRAH 8 - 10 - 10 - ns
Column Address Setup Time tasc 0 - 0 - 0 - ns
Column Address Hold Time tcan 13 - 15 - 15 - ns
OE Lead Time Referenced to RAS toes 0 - 0 - 0 - ns
CAS to Data Setup Time foLz 0 - 0 - 0 - ns
OE to Data Setup Time toz 0 - 0 - 0 - ns
OE to Data Delay Time toeo | 10 - 13 - 15 - ns
Transition Time (Rise and Fall) tr 3 50 3 50 3 50 ns
uPD42516800, 42517800 - | 128 - 128 - 128 | ms 3
Refresh Time | uPD4216800 tREF - 64 - 64 - 64 ms
uPD4217800 - 32 - 32 - 32 ms

B L427525 0057168 81L mm
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NEC ©PD42516800, 4216800, 42517800, 4217800

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

Input Conditions Access Time Access Time from RAS
TRAD = tRAD (MAX.) and tRCD = tRCD (MAX.) tRAC (MAX.} tRAC (MAX.)
tRAD > tRAD (MAX.) and tRCD 35 tRCD (MAX.) tAA (MaX.} trRAD + taA (MAX)
trco > tRCD (MAX.) tCAC (MAX.) tRCD + TCAC (MAX.)

traDiMax. and trecommax.) are specified as reference points only ; they are not restrictive opaerating
parameters, They are used to determine which access time (taac, taa or tcac) is to be used for finding
out when output data will be available. Therefore, the input conditions trap 2 trapimax.) and trco 2
treoimax. will not cause any operation problems.
2. tcreving requirement is applied to RAS, CAS cycles.
3. This specification is applied only to the uPD42S16800, 42517800.

Read Cycle
tRAC = 50 ns | tRAC = 60 ns | tRAC = 70 ns
Paramaeter Symbol NIN. | MAX.| VN T AR N T MAX. Unit | Notes
Access Time from RTE trac - 50 - 60 - 70 ns 1
Access Time from CAS tcac - 13 - 15 - 18 ns 1
Access Time from Column Address taa - 25 - 30 - 35 ns 1
Access Time from OF toea - 13 - 15 - 18 ns
Column Address Lead Time Referenced to RAS| taaL | 256 | - 30 | - | 35 - | ns
Read Command Setup Time trcs 0 - 0 - 0 - ns
Read Command Hold Time Referenced to RAS| tran 0 - 0 - 0 - ns 2
Read Command Hold Time Referenced to CAS| thew | 0 | - 0 - 0 - | ns | 2
Output Buffar Turn-off Delay Time fromOE | toez | 0 | 10 | 0 | 13 | 0 | 156 | ns | 3
Output Buffer Turn-off Delay Time from CAS | torr 0 10 0 13 0 16 | ns 3

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 = tRCD (MAX.) tRAC (MAX.) tRAC (MAX.)
tRAD > tRAD (MAX} and tRCD = tRCD (MAX.) tAA (MAX.) tRAD + tAA (MAX.)
trRco > tRCD (MAX.) tcAC (MAX.) tRCD + tCAC (MAX.)

tranuax) and tacomax. are specified as reference points only ; thay are not restrictive operating
parameters. They are used to determine which access timae (taac, taa or tcac) is to be used for finding
out when output data will be available. Therefore, the input conditions trap 2 taanmax.) and tacp =
trcoivaxs will not cause any operation problems.
2. Either tacuiving or tReHiMINg should be met in read cycles.
3. torrMax. and toezimax. define the time when the output achieves the condition of Hi - Z and is

not referenced to Vou or VoL.
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NEC

uPD42516800, 4216800, 42517800, 4217800

Write Cycle

trac =50 ns | tRAC = 60 ns | tRAC = 70 ns
Parameter Symbol TN T Ak | ] A ] v T max, Unit | Notes
WE Hold Time Referenced to CAS twcH 8 - 10 - 10 - ns 1
WE Pulse Width twe 8 - 10| - | 10 - | ns 1
WE Lead Time Referenced to RAS tRwL | 18 - 20 - 20 - | ns
WE Lead Time Referenced to CAS towL 13 - 15 - 15 - ns
WE Setup Time twes | O - 0 - 0 - | ns 2
OE Hold Time toen | 0 | - 0 - 0 - | ns
Datg-in Setup Time tos 0 - 0 - 0 - ns 3
Data-in Hold Time toH 10 - 10 - 15 - ns 3

Notes 1. twpiming is applied to late write cycles or read modify write cycles.

should be met.

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

entire cycle.

3. tosming and torvivg are raferenced 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

In early write cycles, twchiMing

trac =50 ns | tRac =60 ns | IRAC=T70 ns
Parameter Symboi Unit | Note
MIN. | MAX.| MIN. | MAX.| MIN. | MAX.|*
Read Modify Write Cycle Time tRwe 140 - 160 - 180 - ns
RAS to WE Delay Time trwo | 70 | - 83 | - | 95 - | ns 1
CAS to WE Delay Time tcwo 33 - 38 - 43 - ns 1
Column Address to WE Delay Time tawp | 45 | - | 83 | - 160 | - | ns | 1

Note 1. If twcs 2 twesiving, the cycle is an early write cycle and the data out will remain Hi - Z through the
entire cycle. If tawp = tRwpMin.y, towo = tcwpiMiN ), tawp = tawpving and terwo = terwoiving, 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 outisindeterminate.

W Lu27525 0057170 474 mA
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NEC

1PD42S516800, 4216800, 42517800, 4217800

Fast Page Mode

tRAC = 50 ns | tRac = 60 ns | tRAaC = 70 ns
Parameter Symbol MIN. | MAX.[ MIN.| MAX.] MIN. | MAX. Unit | Note
Fast Page Mode Cycle Time tec 35 - 40 - 45 - ns
Access Time from CAS Precharge tace - | 30 - | 3| - 40 | ns
RAS Pulse Width trase | 50 (1250000 60 [125000| 70 [125000| ns
ﬁ Precharge Time tce 8 - 10 - 10 - ns
ﬁé Hold Time from CAS Precharge tRHCP 30 - 35 - 40 - ns
Read Modify Write Cycle Time terwc | 80 - 85 - 90 - ns
CAS Precharge to WE Delay Time tepwn | 50 | - 58 | - | 65 - | ns 1

Note 1. If twes & twesiing, the cycle is an early write cycle and the data out will remain Hi - Z through the
entire cycle. If tawp = tRwomMIN., tewD 3 tewoMIN., tawD 2 tawpimiNg and tepwo Z terwoiving, 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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Refresh Cycle
tRAC = 50 ns | tRAC = 60 ns | trRac = 70 ng
Parameter Symbol N A ] . ] v Tax, Unit | Note
_CT—E Setup Time tesh 5 - 5 - 5 - ns
CAS Hold Time (CAS before RAS Refresh) | tcwn | 10 | - | 10 | - | 10 | - | ns
RAS Pracharge CAS Hold Time trec 5 | - 5 | - 5 - |'ns
RAS Pulse Width trass | 100 [ - [100] - [100]| - [ ps 1
(CAS before RAS Self Refresh Cycle)
RAS Precharge Time tes | 90 | - | 110 - | 130 | - | ns 1
(CAS before RAS Self Refresh Cycle)
CAS Hold Time tews | 50| - | 50| - [86 | - | ms | 1
ICAS before RAS Self Refresh Cycle)
WE Setup Time twsh 10 - 10 - 10 - ns
WE Hold Time twr | 15| - | 18| - | 18] - | ns
Note 1. This specification is applied only to the uPD42S16800, 42517800.
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NEC uPD42516800, 4216800, 42517800, 4217800

RAS z:” ___\S‘ J[ ‘\__

SN N = Y/ N
mlcj_ L ‘H.‘

w e 7777777777 ~ AANANANN

o ¥ TRRRVATTRRIARTUNY 77777777

. HiZo e, e — @qf Y. H-Z
110 Vou- { Data out }
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NEC 1PD42516800, 4216800, 42517800, 4217800

Early Write Cycle

tre
1ras o tap
RT\S Vin- JX Z X
Vi- 2 L
" tesH

tere treD tRsH teen
— V- y 3 Teas P
& ] \ L/ \_

1rRaD
‘hf; tRAH 1CAH

Col.

aaioss V27 XOOOL "o KR RXRXXXXXXXXXK)

XXX

e \\\\\\\\\\\fﬁ ‘ /777777717 7777777

- B—
o u RAXRXXXXAR Dat i OOOKXXXXOXXX

Remark OE : Don't care
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NEC uPD42516800, 4216800, 42517800, 4217800

Late Write Cycle

tre
RAS tr
— ViH=
RAS Vi- \; 12 \__
tesH
tcrp treo trsH tern
tcas
V X
CAS |, / \\ 1/ / M
tRAD
tasr| | tRau 1asc TeaH
et
Vis— 3
Address Vi M‘ Row ; Col. )
I

w = TITTTTTITIF N (TTTTTTTTTITTTTITITT

\
& v //////] ALEALARARAARRRRRRRRRRANY
o Y oman__ XXXXXOOXXXXX

B Ly4y27525 0057174 01T mm
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NEC 1PD42516800, 4216800, 42517800, 4217800

Read Modify Write Cycle

e / -
e - —
s i XXX
o — =
=\t 777777777} \ 720044444
o % TN/ ANAAARRARNY
o 3 IR~ FRA e KRXRRRHRKXK

VoH— Hi-2Z z 3 Hi-Z
VO o —mmme e T e qg)q Dataout J------=======s" L
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NEC uPD42516800, 4216800, 42517800, 4217800

Fast Page Mode Read Cycle

trasp tap
— V- b tRHCP . X
RAS N / A
L- k. J
tcsn trc . 1RSH
tere taco tcas tcr teas | ter teas tcen
Vi r_. b s | N "4 P
— V- C ] L -
CAS v / \}S 72 & \ [ \
tRAD tRaL
tash| |tRaH tasc teaH 1asg | tead tasq { tcaH
pet— . —
Vin- 4 L y
Address V'H Mow Cn:_m‘ Col. Col.
- K ¥ 3
trCH
-
tacs tRoH ticl's" tm_:ﬁ ‘I' RS “_:l‘t“""
—— Vin- A L
L1117 VTV AANNY
1oEs
tace tace
toEA toEA TOEA
towz toLz towz
— Vin- g f \"' A\(_ \" +;
o vo MMM Y r ; [////7/
{ trac toEz, 0EZ
~ tan taa Laa torF
teac tors toac torF tcac to
tewz teiz telz vOE2Z
Vou- Hi-Z 4 3 Hi- 2 4 ) i-Z Y 3 Hi-Z
VO yy_ =====m=mmm=eetmmemeeeee -33] Dataout [p--~ Data out 5"-‘---3 Dataout J--e=rfe--m

Remark In the fast page mode, read, write and read modify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle.
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NEC 1PD42516800, 4216800, 42517800, 4217800

Fast Page Mode Early Write Cycle

o N e 7 X
tesH _ trc tRSH
o D o | foas e ras trew
s f N N\ (/SN
o ta .
b | e | o | Lo o] | o

T ) ] e KOO
raN e e e

&l

CXXXXXXXX

Remark OFE : Don't care

In the fast page mode, read, write and read modify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle.
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NEC uPD42516800, 4216800, 42517800, 4217800

Fast Page Mode Late Write Cycle

tRASP . tae
—— trHeP R
R_AS VIH— \
Vie- * 7
tosk tec tRSH
tcre tRco tcAS | tep teas tep tcas fepN
M i\ z|‘ N AR / 7
CAS  wu- \_:_7 7 K L/ \_
traD | tRAL
tash| [than | tasc tean | tasc tcan tasc tean
Vin- r
fowL towl fowe
TRwWL
1rcs twp , | 1RCS twe | tRCs twp

sl e Wi

O ///// 1.V A 1. VS BA\\\\\\\\

tos | | tod tos | 1oH tozo tos| | toH ,

toep foen, | tos |
P L oy i@bﬂ oaan PHAEX osain RUAXHKXIXXAX

Remark In the fast page mode, read, write and read modify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle.
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NEC 1PD42516800, 4216800, 42517800, 4217800

Fast Page Mode Read Modify Write Cycle

tRASP 1RE
e V- X
RAS Vi \ ;ll | ;

trrwe
ﬁcﬁ: trep teas tee tcas ter teas teen
— Vu- y / \ Y \ y
vl A\ L N f N 72N
trRaD TRAL
Lash| [tran d tcan tnl-sf_ tcan tasct | tean
Viu- 4 -
Address " M Row )06‘ Col. Col. | Col
) acp ta
trwo tecPwn feown, < tePwn 1
tawo fow fawp Lawo tRWL
thcs towp tacs fown |E§ towp
- Vin- 4 h' \ l7;;7 7‘: T
WE Vn.—[rzzrzrzr/ S S S
trac '
' ™ tay taa
tac) toeH teag toEH [teac toEn
v toeA) toea] | ‘_.l OEA
% v MWW Y \ N | 1/ A
_'_tCLZ toeo, toz toLz| 30_5_:
torz Ok toLz 1oLz Toez
Vou- Hi-Z . - Hi-Z
o VM2 outP--~4}-HiZ. Y- B2 Nz
ton los| | ton og | ton,

Remark In the fast page mode, read, write and read modify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle.
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NEC 1PD42516800, 4216800, 42517800, 4217800

CAS Before RAS Self Refresh Cycle (Only for the 1PD42516800, 42517800}

tRasS | e il
T F—ﬁs i \
V- . )3 tese
¢
tree
teHs, " feen
tcsa
—  Vin— !
CAS \ / \
Vi— 4 By 1[
¢
twsi| | twHR

1o

% % 7/ RULUULUTILY TUUUUUTUTRRTRRRURRRR

Remark Address, OE : Don't care YO :Hi-Z

Cautions on Use of CAS Before RAS Seif Refresh

TAS before RAS self rafresh 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 burst long RAS only refresh, 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 as follows just before and after setting CAS before RAS self refresh.

1PD42S16800 : 4 096 times within a 64 ms interval
#PD42S17800 : 2 048 times within a 32 ms interval

(2) Normal Combined Use of CAS Before RAS Self Refresh and Burst Long RAS Only Refresh
When CAS before BAS self refresh and burst RAS only refresh are used in combination, please perform RAS

only refresh as follows just before and after setting CAS before RAS self refresh.

uPD42S16800 : 4 096 times within a 64 ms interval
UPD42S517800 : 2 048 times within a 32 ms interval

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

4PD42516800, 4216800, 42517800, 4217800

CAS Before RAS Refresh Cycle

&l

o SN S SN 2 m;'\_
Wil / W\ / VRN
Vi ZZZ/E ALEAANARRARHAREAARARARAREEERRANY

Remark Address, OF : Don't care IO:Hi-Z

RAS Only Refresh Cycle

Address

166

M Ly27525 00571381 25T WM

{RC tre
" tras trp tRas I e the
Vin- ) * 3 Y '
Vi~ S- & ;b \
Tare tchp

il tern
Vin- X 4
V- / \

tasn | | tra _tas taan
Vin-
v:_'_ Row Row

Remark WE, OE:Don'tcare /O:HMi-2Z




NEC uPD42516800, 4216800, 42517800, 4217800

Hidden Refresh Cycle (Read)

trAS - tap tras o tee
RAS Vi N ,F \ L _
tere | | treD . IRSH toHm TeeN
mwur_ f R i "
tasn - tn::AD 4'c;x_s(':_ - ek
Address 3'{:‘_‘ Mnow L( >i‘r Col.
we Vo [/ 111177 EURRARRRRRRARANY

G ANANANARNNN S f77TTTITTTTT

" taa > tofF
_ teac toEz

towz

taz

Vou- Hi-Z ) J X Hi - Z
VO (. memmmmmmmemmmmmaen il il e oo -]XX e I S
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NEC 1uPD42516800, 4216800, 42517800, 4217800

Hidden Refresh Cycle (Write)

Z|
g g
N\j{g
5

o b N y L
et XXRE o KX 55 KRXKXAXKXXXIKYRR
NN R/ 2720

o = JXXQOXXX KXXXOOOOOOONXX

KRXXKXX

Remark OE : Don't care
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NEC uPD42S16800, 4216800, 42517800, 4217800

Test Mode Set Cycle (WE, CAS Before RAS Refresh Cycle)

tac
tras tap

— V- Y 2 y
RAS y,._ \L ‘z L

tosR | | tewn tarc JeRe
— V- X 1
CAS - { l \ /

TWSR | |twHR

we e N V777777 TTTTTT777

Remark Address, OE : Don'tcare IO : Hi-Z

Test Mode

By using the test mode, the test time can be reduced. The reason far this is that, the memory emulates the
X 16-bit structure during test mode.

{1) Setting the mode
Executing the test mode cycie (WE, CAS before RAS refresh cycle) sets the test mode.

{2) Write/read operation
When either a "0" or a 1" is written to the input pin in test mode, this data is written tc 16 bits of memory cell.

Next, when the data is read from the output pin at the same address, the cell can be checked.

Output = "1" : Normal write (all memory cells)
Qutput = "0" : Abnormal write

(3) Refresh
Refresh in the test mode must be performed with the RAS / CAS cycle or with the WE, CAS before RAS

refresh cycle. The WE, CAS before RAS refresh cycle use the same counter as the CAS before RAS

refresh’s internal counter.

{4) Mode Cancellation
The test mode is cancelled by executing one cycle of RAS anly refrash cycle or CAS before RAS refrash cycle.
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NEC #PD42516800, 4216800, 42517800, 4217800

Package Drawings

28 PIN PLASTIC TSOP (II) (400 mil)

BERERBERAAAARRBARE

detail of lead end

-o[&] M @

NOTE ITEM MILLIMETERS INCHES

Each lead centeriine is located within 0.21 mm (0.008 inch) of A 18.63 MAX,  0.734 MAX.
its true position (T.P.) at maximum material condition. B 1.075 MAX.  0.043 MAX.
c 1.27 {T.P.) 0.050 (T.P.}
0.08
0 0.42}5-0% 0.017+0.003
E 0.120.05 0.004+0.002
F 1.2 MAX, 0.048 MAX.
G 0.97 0.038
H 11.7620.2 0.463x0.008
1 10.16+0.1 0.400+0.004
J 0.8£0.2 003110208
+0.025
K 0.145%3-5%2  0.00620.001
L 0.5:0.1 0.020+3-904
M 0.21 0.009
N 0.10 0.004
o47° o+7°
P 3 _3n 3 _.30
528G5-50-74D3
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NEC uPD42S16800, 4216800, 42517800, 4217800

28 PIN PLASTIC SOJ (400 mil)

B

1
lzgl_lnl_ll_ll_ll_ll_ll_ll_ll_ll—'ll-'lr_“a‘l

+ o |a
| BN ) NN A N ) S ) - l_ll_”_ll_ll_llﬁ'l I
_ F _E
re
A,

7 [ o —
~-M@[N ®
P28LE-400A1
NOTE ITEM| MILLIMETERS INCHES
Each lead centerling is located within 0.12
mm (0.005 inch) of its true position (T.P.) at B 18.67:03 0.735%3 313
maximum maternial condition. C 10.16 0.400
D 11.18+0.2 0.440%3 938
E 1.08+0.15 0.043+3 938
F 0.74 0.029
G 3.50.2 0.138 0%
H 2.545£0.2 0.100£0.008
| 0.8 MIN. 0.031 MIN.
J 2.8 0.102
K 1.27 (T.P.) 0.050 (T.P.)
M 0.40%0.10 0.016433%
N 0.12 0.005
P 9.400.20 0.370%3 8%
Q 0.10 0.004
T R 0.85 R 0.033
U 0.20:3 08 0.008:3 8%
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NEC

1PD42516800, 4216800, 42517800, 4217800

Recommended Soldering Conditions

The following conditions (see tables below and next page} must be met for soldering conditions of the

uPD42516800, 4216800, 42517800, 4217800.
For more details, referto our document *SEMICONDUCTOR DEVICE MOUNTING TECHNOLOGY MANUAL"

(IEI-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

#PD42516800GS, 4216800G5, 42517800G5, 4217800G5 : 28-pin plastic TSOP (11} (400 mil)

Soldering process

Soldering conditions

Symbol

Infrared ray reflow

Peak temperature of package surface : 235 °C or below,
Reflow time : 30 seconds or below {210 °C or higher},
Number of reflow processes : MAX. 2
Exposure limit Mot . 7 days
(10 hours pre-baking is required at 125 °C afterwards)
[Remark]
(1} Please start the second reflow process after the temperature, raised
by the first reflow process, returns to normal.
{2) Please'avoid removing the residual fiux with water after the first reflow
process.

IR35-107-2

VPS

Peak temperature of package : 215 °C or below,
Reflow time : 40 seconds or balow {200 °C or higher),
Number of reflow processes : MAX. 2
Exposure limith'™* ;7 days
(10 hours pre-baking is required at 125 °C afterwards)
[Remark]
(1) Please start the second reflow process after the temperature, raised
by the first reflow process, returns to normal.
{2) Please avoid removing the residual flux with water after the first refiow
process.

VP15-107-2

Partial heating method

Terminal temperature : 300 °C or below,
Time : 3 seconds or below (Per one side of the device).

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

Caution Do notapply more than one soldering method at any one time, except for “Partial heating method”.
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NEC

1PD42516800, 4216800, 42517800, 4217800

uPDA42S16800LE, 4216800LE, 42S17800LE, 4217800LE : 28-pin plastic SOJ (400 mil}

Reflow time : 40 seconds or below (200 °C or higher),
Number of reflow processes : MAX. 2
Exposure limitNoe ;7 days
{20 hours pre-baking is required at 125 °C afterwards)
[Remark}
(1) Please start the second reflow process after the temperature, raised
by the first reflow process, returns to normal.
{2} Please avoid removing the residual flux with water after the first reflow
process.

Soldering process Soldering conditions Symbol
Infrared ray reflow Peak temperature of package surface : 235 °C or below, IR35-207-2
Reflow time : 30 seconds or below {210 °C or higher),
Number of reflow processes : MAX. 2
Exposure limit N : 7 days
(20 hours pre-baking is required at 125 °C afterwards)
[Remark]
{1) Please start the second reflow process after the temperature, raised
by the first reflow process, returns to normal.
{2) Please avoid remaving the residual flux with water after the first reflow
process.
VPS Peak temperature of package : 215 °C or below, VP15-207-2

Partial heating method

Terminal temperature : 300 °C or below,
Time : 3 seconds or below (Per one side of the device).

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

Caution Do notapply more than one soldering method at any one time, except for “Partial heating method"”.
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