MOS INTEGRATED CIRCUIT

1PD42516800L, 4216800L, 42517800L, 4217800L

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

DESCRIPTION *
The uPD42S16800L, 4216800L, 42S17800L, 4217800L are 2 097 152 words by 8 bits dynamic CMOS RAMs.
These differ in refresh cycle and the uPD42S16800L, 42S17800L can execute CAS before RAS self refresh (see

the table below). u
These are packed in 28-pin plastic TSOP(II) (400 mil) and 28-pin plastic SOJ (400 mil).

FEATURES *
® 2 097 152 words by 8 bits organization * Single +3.3 V0.3 V power supply
¢ Fast page mode
 The uPD42S16800L, uPD42S17800L can execute CAS before RAS self refresh.

Part number Refresh cycle Refresh Power consumption at standby
(MAX.)
1PD42516800L 4 096 cycles./128 ms CAS before RAS self refresh, 0.54 mW
CAS before RAS refresh,
uPD42S17800L 2 048 cycles, /128 ms RAS only refresh, Hidden refresh {CMOS level input)
uPD4216800L 4 096 cycles /64 ms CAS before RAS refresh, 1.8 mW
RAS only refresh,
uPD4217800L 2 048 cycles, /32 ms Hidden refresh (CMOS level input)

* Fast access and cycle time

Power consumption Access time R/W cycle time Fast page mode
Part number Active (MAX.) (MAX.) (MIN.) cycle time (MIN.)
uPD42S16800L-A60, 4216800L-A60 288 mW 60 ns 110 ns 40 ns
uPD42S17800L-A60, 4217800L-A60 360 mW
P . - w
uPD42S16800L-A70, 4216800L-A70 252 m 70 ns 130 ns 45 ns
uPD42S17800L-A70, 4217800L-A70 324 mW
uPD42516800L-A80, 4216800L-A80 216 mW
80 ns 150 ns 50 ns
uPD42S17800L.-A80, 4217800L-A80 288 mwW
The information in this document is subject to change without notice.
Document No. IC-3185A The mark % shows revised points.
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NEC 1UPD42S16800L, 4216800L, 42S17800L, 4217800L

%  ORDERING INFORMATION

Part number AC((:&S:;.I;’n ° Package Refresh
1PD42516800LG5-A60
1PD42517800LG5-A60 60ns
1PD425 16800LG5-AT0 28-pin plastic TSOP (1
UPD42S17800LG5-A70 70ns No(:::, ::i:)out
1PD42516800LG5-A80
HPD42S17800LG5-A80 80ns
uPD42S16800LGEM-A60
#PD42517800LG5M-AGD 60ne o TAS before AAS seff refresh
UPD42516800LGEM-A70 28pin ‘(’i%;":\;)sop (i CAS before RAS refresh
|PD42517800LGEM-A70 70ns I RAS only refresh
1PD42516800LG5M-AS0 Hidden refresh
PD42517800LG5M-ABO 80ns
UPD42S 16800LLE-A60
pPD42517800LLE-A60 60 ns
uPD42S16800LLE-A70 28-pin plastic SOJ
{PD42517800LLE-A70 70ns (400 mil
PD42S16800LLE-A80
WPD42517800LLE-ABO 80ns
1PDA4216800LG5-A60
LPD4217800LG5-A60 60ns
1PD4216800LG5-A70 28-pin plastic TSOP )]
1PD4217800LG5-A70 70ns No‘:?: r;:)out
11PD4216800LG5-A80
UPD4217800LG5-A80 80ns
PD4216800LG5EM-A60
uPDA4217800LG5M-AG0 60ns _ .
1PD4216800LG5M-AT0 28-pin plastic TSOP {1 C_A§ before RAS refresh
HPD4217800LG5M-AT0 or Rev(:?soe?;:out :::ii:: I:;;re::\Sh
puPD4216800LG5M-AS0
1PD4217800LG5M-AS0 80ns
UPD4216800LLE-A60
PD4217800LLE-A60 60ns
pPD4216800LLE-A70 28-pin plastic SOJ
HPD4217800LLE-A70 70ns (400 mil)
LPD4216800LLE-ASO
UPD4217800LLE-ABD 80ns
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.



NEC 1uPD42S16800L, 4216800L, 42S17800L, 4217800L

PIN CONFIGURATIONS (Marking Side)

28-pin Plastic TSOP (II)

Reverse bent

-/

Vee o— 1 28 —o GND GNDo—28 O 1—ovee
/01 0= 2 27 jJ—o0 1108 1/08 0=— 27 2l+—01/01
1/02 0= 3 26 —=0 1/07 1107 0=—s 26 3f—01/02
/03 0~—14  EEEE 25 -0 /06 /106025 JRHJ[E  4f—0l/03
1104 0«—{5 9999 24 ko0 1/05 /050-—r24 I383  5p—0l/04

- R NN

WEo—6  Z02p 23 [—o CAS CASo—23 2wz2®w  6FOWE

RAS 0—7  ¥34%e 22 0 OE OE 0—22 §;§g 7F—o RAS
ATINC* o—18  PSBS 21 o A9 A9 o—| 21 5§5'8_ 8f—O0A11/NCN
A0o—9 505 20 o As ABo—s20 GORG  9k—oA10
Lol a R

A0 o—=10  Jidl 19 b—o A7 ATo—19 R4 x S 10—o0 A0

Ato—{11  °8°5 18}—oas A6 0—{ 18 O 0 11k—oA1

A2 o—» 12 17 —o0 A5 A5 0—=17 12}«—0 A2

A3 0—»{ 13 16 +—0 A4 Ado0—+ 16 13[«—0A3

Vcc o—] 14 15 —o0 GND GNDo— 15 14}——o0 Vce

28-pin Plastic SOJ

Vee —1 0O 28 |—o GND
1/01 o=—{ 2 27 —0 1/08
1/02 0«3 26 |=—0 1/07
/03 4 N 25 /06 AO to A11 : Address inputs

WE 6 gggg 23 CAS /0110 /08 : Data Inputs/Outputs
RAS 0—+ 7 2020 22 o OE RAS : Row address strobe

. 0y __
A11/NCY* o—1 8 g§g§ 21 =—0 A9 CAS : Column address strobe

A10 0—= 9 roreo 20 ——o0 A8 — .

reree WE : Write enable

AD o—10 MEME 19 Lo A7 o

A1 o— 11 18 —o A8 OE : Output enable

A2 o—~{ 12 17 —o0 A5 Vee : Supply voltage

A3 o—=13 16 [«—0 A4 GND : Ground

Vee o0— 14 15 —o0 GND .

NC : No connection

Note A11 ---uPD42S16800L, 4216800L
NC ---uPD42S17800L, 4217800L (No connection)
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H1PD42S16800L, 4216800L, 42S17800L, 4217800L

Data
Output
Buffer

Data

ﬁL

Input
Buffer

BLOCK DIAGRAM
RAS 0—
CAS © Clock
_ Generator
WE O— :
-
Vee 00— CAS before
GND O— RAS Counter e Memory
K Cell
S el
§ Array
g Note 2
_‘> s Bit organization
Row
Address J
Addratar Buffer Sense Amplifiers K X8
Column
Address
Buffer
*> Column Decoders
Notes 1.
Part number Row address Column address
1PD42S16800L, 4216800L A0 to A11 AQ to A8
puPD42S17800L, 4217800L A0 to A10 A0 to A9

2. uPD42S16800L, 4216800L...4 096 X512 X 8

uPD42S17800L, 4217800L...2 048 1 024X 8

1701
to
1108
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INPUT/OUTPUT PIN FUNCTIONS *
The uPD42S16800L, 4216800L, 42S17800L, 4217800L have input pins RAS, CAS, WE, OE, A0 to A11/A10 Note1
and input/output pins /01 to 1/08.

Pin name g\%t{n 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 also 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 A11/A10M’ Address bus.

(Address input) input total 21-bit of address signal, upper 12/1 1""“2bit and lower 9/10 bt
in sequence (address multiplex method).
Therefore, one word is selected from 2 097 152-word by 8-bit memory cell
array.
In actual operation, latch row address by spacifying 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 (tase, tasc) and hold time (tran,
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 activating RAS, CAS and OE.
If WE is activated during read operation, OE is to be ineffective in the device.
Therefore, read operation cannot be executed.

/01 to 1/08 Input/ | 8-bit data bus.

(Data inputioutput) | OUtPUt | 154+, /08 are used to input/output data.

Notes 1. A11---.uPD42S16800L, 4216800L A10---uPD42517800L, 4217800L
2. 12-..uPD42S16800L, 4216800L 11...uPD42S17800L, 4217800L
3.9...uPD42S16800L, 4216800L 10---uPD42S17800L, 4217800L
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ELECTRICAL SPECIFICATIONS Notes1.2
ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Condition Rating Unit
Voltage on any pin relative to GND \as -0.5t0 +4.6 Y
Supply voltage Vce -0.5to +4.6 v
Output current lo 20 mA
Power dissipation Po 1 wW
Operating temperature Topt 0to +70 °C
Storage temperature Tstg -55t0 +125 °C

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

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vee 3.0 33 3.6 \
High level input voltage VK 2.0 Vee +0.3 v
Low level input voltage Vi -0.3 +0.8 \
Ambient temperature Tae 0 70 °C

CAPACITANCE (Ta =z +25°C, f=1MHz)

Parameter Symbol Test condition MIN. TYP. MAX. Unit
Cin A0 to A11 5 pF
Input capacitance ———————
Ci2 RAS, CAS, WE, OE 7 pF
Data Input/Output capacitance Cisro | 1/01 to 1/O8 7 pF




NEC uPD42S16800L, 4216800L, 42S17800L, 4217800L

DC CHARACTERISTICS (Recommended Operating Conditions unless otherwise noted)
[uPD42S16800L, 4216800L]

Parameter Symbol Test condition MIN. | MAX.| Unit [Notes
[ ) trac = 60 ns 80
RAS, CAS Cycling
Operating current lcct | tre=treming trac =70 ns 70 mA 3.4
lo=0mA
trac = 80 ns 60
Vin (ming S RAS, CAS lo=0mA 0.5
uPD42S16800L —
Standby Vce-0.2V S RAS, CAS lo=0mA 0.15
current lec2 TAG CAc mA
Vin (ming S RAS, CAS lo=0mA 2
uPD4216800L —
Vce-0.2V = RAS, CAS lo=0mA 0.5
RAS Cycling trac = 60 ns 80
———— S ~AC
RAS only refresh current | lcca Vin vy = CAS trac =70 ns 70 mA 3.4
tRc = tRC(MING
lo=0mA trac = 80 ns 60
CAS Cycling trac = 60 ns 70
Operating current RAS
p g lece RAS = ViL(max, trac = 70 ns 60 mA 3,4
(Fast page mode) trc=tPc(MIN,
lo=0mA trac = 80 ns 50
- trac = 60 ns 80
N _ RAS Cycling,
CAS before RAS lccs | tRe=tRCIMING trac =70 ns 70 mA 3.4
refresh current _
lo=0mA
trac =80 ns 60
Standby : Vcc-0.2V = RAS
_ CAS before RAS Refresh :
CAS before RAS 4 096 cycles/128 ms
long refresh current RAS CAS:OV=VIL=<02V
4 IV =Vit=14 tras = 1 us 220 A 3,4
{4 096 cycles/128 ms, lecs Vee-02VEVin S Vinquax. " # .
only for uPD42S16800L) —
WE, OE:Vin
Address input : Don't care
Qutput : Open
Self refresh current lo=0mA
(CAS before RAS self _— A
refresh, lcc7 | RAS,CAS: 0V =EViL=02V 150 U
only for uPD42516800L) Vee-0.2V = Vi = Vinmax.
Vi=0to36V
Input leakage current hw | -5 +5 HA
all other pins not under test=0V
Output leakage current low Outputs are disabled (Hi-Z) 5 5 pA
Vo=0t0 36 V
High level output voltage| Vou | lo=-2.0mA 2.4 v
Low level output voltage | VoL | lo=+2.0mA 0.4
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[uPD42S17800L, 4217800L]

Parameter Symbol Test condition MIN. | MAX.| Unit |[Notes
. trac =60 ns 100
RAS, CAS Cycling
Operating current lect | thc=trReming trac = 70 ns 90 mA 3.4
=0mA
lo m trac = 80 ns 80
Vin (miny = RAS, CAS lo=0mA 0.5
uPD42S17800L ——
Standby Vce-0.2V = RAS, CAS lo=0mA 0.15 A
Icc — m
current ce? Vin ¢miny = RAS, CAS lo=0mA 2
uPD4217800L —
Vce-0.2V = RAS, CAS lo=0mA 0.5
RAS Cycling trac = 60 ns 100
RAS only refresh current | [cca | VM ™) = CAS trac = 70 ns 90 mA | 3,4
tRC =tRCIMIN,)
lo=0mA taac = 80 ns 80
CAS Cycling trac = 60 ns 70
. . .
Operating current lcca | RAS S Vitmax, trac = 70 ns €0 mA | 3.4
(Fast page mode) tPc=tPCIMIN.)
to=0mA trac = 80 ns 50
L trac = 60 ns 100
— — RAS Cycling,
CAS before RAS lces | tRe=trciming trac =70 ns 90 mA 3,4
refresh current lo=0mA
trac =80 ns 80
Standby : Vcc-0.2 V < RAS
_ CAS before RAS Refresh :
CAS before RAS 2 048 cycles/128 ms
long refresh current RAS.CAS:0V=ViL=02V
d V= . tRas = 1 200 3.4
(2 048 cycles/128 ms, lcce Vee-02VEVinSVinuax. e He HA
only for uPD42S17800L) — —
WE, OE:Vn
Address input : Don't care
Output : Open
Self refresh current lo=0mA
(rgﬁssgefore RAS self lcc7 | RAS,CAS: 0V =Vi<02V 150 | uA
only for uPD42S17800L) Vee-0.2V = ViH S Vinimax.)
Vi=0to36V
Input leakage current hw -5 +5 HA
all other pins not under test=0V
. 7
Output leakage current low Outputs are disabled (Hi-Z) 5 +5 uA
Vo=0t0 3.6 V
High level output voltage| Vou | lo=-2.0mA 2.4
Low level output voltage | VoL | lo=+2.0 mA 0.4




NEC uPD42S16800L, 4216800L, 42S17800L, 4217800L

AC CHARACTERISTICS
(Recommended Operating Conditions uniess otherwise noted) Notes 5,6 (1/2)
trac =60 ns trac =70 ns trac =80 ns
Parameter Symbol MIN. | MAX | MIN. T MAX. | MIN. | MAX. Unit Notes

Random Read or Write Cycle Time tre 110 130 150 ns 7
Read Write Cycle Time tawc | 160 180 200 ns 7
Fast Page Mode Cycle Time (Read or Write) tec 40 45 50 ns 7
Read Modify Write Cycle Time (Fast Page Mode) | trrwc 85 90 100 ns 7
Access Time from RAS tRac 60 70 80 ns 8,9
Access Time from CAS (Falling Edge) teac 15 18 20 ns 8,9
Access Time from Column Address tAA 30 35 40 ns 8,9
Access Time from CAS Precharge tace 35 40 45 ns 9
Access Time from OE toea 15 18 20 ns 9
RAS to Column Address Delay Time tRAD 15 30 15 35 17 40 ns 8
CAS to Data Setup Time toz 0 0 0 ns 9
OE to Data Setup Time towz 0 0 0 ns 9
Output Buffer Turn-off Delay Time (CAS) tore 0 13 0 15 0 15 ns 10
OE to Data Delay Time toeo 13 15 15 ns

Output Buffer Turn-off Delay Time (OE) toez 0 13 0 15 0 15 ns 10
OE Command Hold Time toen 0 0 0 ns

OE to RAS inactive Setup Time toes 0 0 0 ns
Transition Time (Rise and Fall) tr 3 50 3 50 3 50 ns

RAS Precharge Time tre 40 50 60 ns

RAS Pulse Width (Random Read, Write Cycle) tras 60 10000 70 10000| 80 10 000 ns

RAS Pulse Width (Fast Page Mode) trasp 60 125000 70 125000 80 125000 ns

RAS Hold Time thsH | 15 18 20 ns

CAS Pulse Width tcas | 15 | 10000 18 |10000| 20 |10000| ns

CAS Hold Time tesh | 60 70 80 ns

RAS to CAS Delay Time treo | 20 45 | 20 50 | 25 60 ns 8
CAS to RAS Precharge Time tcrp 5 5 5 ns 1
CAS Precharge Time teen 10 10 10 ns

CAS Precharge Time (Fast Page Mode) tee 10 10 10 ns

RAS Precharge CAS Hold Time tapc 5 5 5 ns

RAS Hold Time from CAS Precharge truce | 35 40 45 ns

Row Address Setup Time tasr 0 0 0 ns

Row Address Hold Time tRAH 10 10 12 ns
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(2/2)
trac =60 ns trac =70 ns trac =80 ns
Parameter Symbo! MIN. T VA | MIN T Max | MiN. | Max. Unit Notes

Column Address Setup Time tasc 0 0 0 ns
Column Address Hold Time tean 15 15 15 ns
Column Address Lead Time Referenced to RAS | trat 30 35 40 ns
Read Command Setup Time tRes 0 0 0 ns
Read Command Hold Time Referenced to RAS | taex 0 0 0 ns 12
Read Command Hold Time Referenced to CAS tRCH 0 0 0 ns 12
Write Command Hold Time Referenced to CAS | twex | 10 10 15 ns 13
Write Command Pulse Width twe 10 10 15 ns 13
Data-in Setup Time tos 0 0 0 ns 14
Data-in Hold Time tow 10 15 15 ns 14
WE Command Setup Time twes ) 0 0 ns 15
CAS to WE Delay Time towo | 38 43 45 ns 15
RAS to WE Delay Time tawo | 83 95 105 ns 15
CAS Precharge Delay Time Referenced to WE (Fast Page Mode) [tcpwo | 58 65 70 ns 15
Column Address Delay Time Referenced to WE | tawo 53 60 65 ns 15
Write Command Lead Time Referenced to RAS | tawt 20 20 20 ns
Write Command Lead Time Referenced to CAS | tewt 15 15 15 ns
CAS Setup Time for CAS before RAS Refresh tcsm 5 5 5 ns
CAS Hold Time for CAS before RAS Refresh tcHR 10 10 10 ns
RAS Pulse Width (CAS before RAS Self Refresh Cycle)| trass | 100 100 100 Us 16
RAS Precharge Time (CAS before RAS Self Refresh Cycle}| tres 110 130 150 ns 16
CAS Hold Time (CAS before RAS Self Refresh Cycle)| teus | -50 50 50 ns 16
'WE Setup Time tws | 10 10 10 ns
WE Hold Time twhR 15 15 15 ns

4PD42516800L, 42S17800L 128 128 128 16
Refresh Time uPD4216800L tREF 64 64 64 ms

uPD4217800L 32 32 32

10
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Notes

1. All voltages are referenced to GND.

2. After power-up, wait more than 100 us and then, execute 8 CAS before RAS refresh cycles or 8
RAS only refresh cycles to initialize the internal circuit.

3. lccy, lees, lecs, lecs, and Icce depend on tre and tec. Specified values are obtained with outputs open.

4. Address can be changed once or less while RAS = ViL and CAS = VIH.

5. AC measurements assume tT = 5 ns.

6. AC Characteristics test condition

(1) Input timing specification
Vih miny =20V

Vi (max) = 0.8 V

(2) Output timing specification

Vou miny =2.0V

VoL imax) =0.8 V

7. The minimum specifications are used only to indicate cycle time at which proper operation over
the full temperature range (Ta = 0 to 70 °C) is assured.
8. In random read cycle, the access time is changed by the conditions of trap and trep as follows.

CONDITION ACCESS TIME
tRAD = tRAD (MAX) and tRCD = tRCD (MAX.) TRAC (MAX.)
tRAD (Max) < tRAD and tRCD = tRCD (MAX.) TAA (MAX.)
treo (Max.) < tRCD tcAC (MAX.)

trAD (Max.) and treD iMax. indicate the points which the access time changes and are not the limits of
operation.
9. Loading conditions are 1 TTL and 100 pF.

10. torr (max) and toez max, define the time at which the output achieves the open circuit condition and
are not referenced to VoH or VoL.

11. tcre (MiN) requirement should be applicable for RAS / CAS cycles preceded by any cycles.

12. Either tacH (MiN.) OF tRRH (MIN) must be satisfied for a read cycle.

13. twe MmNy is applicable for late write cycle or read modify write cycle. In early write cycles, twcH (MIN)
should be satisfied.

14. This specification is referenced to CAS falling edge in early write cycles and to WE falling edge in
late write or read modify write cycles.

15. If twes = twes (ming, the cycle is an early write cycle and the data out will remain Hi-Z through the
entire cycle. If tRwp = tRWD (MIN.), tCWD & tCWD (MIN.), tAWD &= tAWD (MIN., tCPWD = tcPwD (MIN.), the cycle is a
read modify write cycle and the data out will contain data read from the selected cell. If neither of
the above conditions is met, the condition of the data out is indeterminate.

16. This specification is applicable only for uPD42S16800L and uPD42S17800L.

11



NEC uPD42S16800L, 4216800L, 42S17800L, 4217800L

READ CYCLE
tre
tRas trp
S \ / A
tesH
tcap tRco tRsH teen
N, \ - ay ’
trao thaL
tasr _t_mﬁ_l ln_sc_ fcaH
s 1= KRN 7om KON KXOOOO0000000)
. tRRH lﬂ_c:
W—E x:r: [ ; [M toes
toea
% %7 ANV MNNY i
teac Lﬁ—
e L) toez
i foz
1/01 1o 1108 xz'*_- ----------- I -QZX VALID DATA OUT ;} ------
tez '
EARLY WRITE CYCLE
tre
thas trp
aas V- N £ N
tcsH

sV J \ X vV 7 _
QOO

tweH

= % TTTTETLTR [ITTITTTITTTIIT]

{os toH

1101 to 1108 \\;:'L‘: m VALID DATA IN

Remark OE = Don't Care

&
K

Address COL.

<<
i
3
éi

8

12



NEC uPD42S16800L, 4216800L, 42S17800L, 4217800L

LATE WRITE CYCLE

RP
VM-
RAS y,_ N p4 |

CRP c
t
o Vo ) N [ f \_
C
) )

Address

i, ¢ L1111

3l

t

%\ 777777777777777 | KRRiiiARRRLLAR

tou

Ds
'y

VO1 to VOB vy~

READ MODIFY WRITE CYCLE

tAwc
trp
— V- y
RAS o N f
tcap trco teen
— Vi 1 \ f hY
CAS , _ / \ J/ } \
{RAD tRAL
{asa] | tran taAsc) tean
4—.1 fet—bel —-I
ViH- 4
Address  \;, _ ROW .| coL.
trwD tewe
tawp

7777777

toen

z|

m
s
[

% 3 TNTTANTIATIARY /[ AN
worovos Ve M2l L XX o KXXXXXXXKX

13



NEC

uPD42S16800L, 4216800L, 42S17800L, 4217800L

FAST PAGE MODE READ CYCLE

RAS

CAS

Address

o]
m

1O1 to 1108

tRAsP tre
Vin- \ taHce
Vi- \_
tesH tec tRsH
tcre trep teas tee teas tep tcas , teen
Vin- 3 4 Y Y
Vi / \( J} \t / \c J’ \
tAap
tasml 1tRAR L‘f& tcan tasd | tcan LLA_SE tcan
Vii— 4 E 4
ROW COL. COL. COL.
Vi X N
tRAL tRAH
trcs tRCH™ tres !mu--r -T—Ftncs tAcH
V'““f!f!{;l i toes \EE!E
Vi- J«
taa taa
taa ' tace " tace
Vik—
= AV / 4\ /777777
toEa toez toea Ltgez_ toea hclez’
t_ug_ torr teac torF teac torFF
™ toz toz toz
. F> ey .
Vou-  Hi-Z J VALID VALD _ % VALID >___’_*.'_'.Z____
VoL- N\ DATA OUT X/\ DATA OUT \_DATA OUTl
taac 12 touz toiz

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.

FAST PAGE MODE EARLY WRITE CYCLE

RAS

CAS

Address

1101 to 1108

tRasP tap
V- \- tArce
Vie- \— 4
tcsH tec tRsH
tcrp trco tcas L tep tcas tee tcas , teen )
I-——-— ~
Vii— p )l_‘ SN 4
VIL-_/ \\( 4 \‘ ]2 \\_—} \
tRap \ 1RaL
tasr| [tran  [tasc tca tasq | tean tasg | tcan
ViH- y
twes ) [ twewH twes twer twes tweH
/N / i
ViL— : | /
tos toH tos toH tos tos
pott—n
Vin- VALID VALID F vALD
ViL- DATA IN DATA IN DATA IN

Remark OE = Don't Care
In the fast page mode, read, write and read modify write cycles are availabie for each of the consecutive
CAS cycles within the same RAS cycle.

14
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FAST PAGE MODE LATE WRITE CYCLE

RAS

CAS

Address

/01 to 1108

Remark

trasp trp
—_ tRHCP
Vik- \ )
Vie- K 7 \
tcsH tec tRsH
tear treo tcas L tee tcas tee tcas o torN
il i I\ \ £\ \
Vii— \ k X 7[ K 7 \
traD tRAL
tasr| |tRaH tasc tcaH tasc| | tcau tasc| | tcan
_ A 4
Ve X>Eovvvjau<)q( coL. coL. coL.
tow tRwL
tew
towL
trcs trcs
thes twp twe twe
(T “\ \ S
V'L-ZM/ K 2 3 ;‘;;;;;;;

toeH

W L[

Vin-
ViL—

toep

QXXX

AN

XXXXXXX

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.

FAST PAGE MODE READ MODIFY WRITE CYCLE

RAS

CAS

Address

OE

1101 to 1/O8

ViH—
ViL—

ViH-
Vi—

ViH~-
ViL~

Y
A DATAIN

tRasP 1. tRP
\ 1“ \_
4 ]
trRwc
ter) tAco Icp —
y ) Y \ 4 3
/ A\ 4 N / \
tRAD trAL
tasr LR_A.H tasc tcAH tAs tcan |
- ’ s
ROW ’w( CcOL. X COL.
tRwo fow tawo fowe
trcs tewo tRes tewo taw
twe ’- twe,
¥ y y /{ !
f{f{{/ N/ \ ,Z;;;;;;;
tawp tcrwp
taa taa
toen tace ‘tEIEH

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 uPD42S16800L, 4216800L, 42S17800L, 4217800L

CAS BEFORE RAS SELF REFRESH CYCLE (Only for uPD42S16800L, 42S17800L)

trPs

{RAss ;

—— V- X

. y
RAS v, S‘ 0 y rt_‘f: \

trRrc

feon

tesr tcHs
- Vmu- 4
CAS , q " . / \

twsA| |twar

i ,,
/L \NL T11 111 HLLLLLLRRRRRRRRRRRRRRANY

Remark Address, OE = Don'tcare 1/O1to 1/O8 = Hi- 2

How to use CAS hefore RAS self refresh mode

CAS before RAS self refresh mode can't be used by itself. It must be used with perfoming one of 3 refreshes

below.

« When using distributed CAS before RAS refresh
Refresh 4 096 times (4PD42S16800L) or 2 048 times (#PD42S17800L) during 128 ms before set into the
CAS before RAS self refresh mode and after reset.

+ When using burst CAS before RAS refresh
Refresh 4 096 times during 64 ms (1PD42S16800L) or 2 048 times during 32 ms {1PD42S17800L) before
set into the CAS before RAS self refresh mode and after reset.

« When using RAS only refresh
Refresh against all refresh addresses during 64 ms (uPD42S16800L) or during 32 ms (uPD42517800L)
before set into the CAS before RAS self refresh mode and after reset.
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NEC uPD42S16800L, 4216800L, 42S17800L, 4217800L

CAS BEFORE RAS REFRESH CYCLE

trc tre

tras ) tre tRas | tRp
Vh- \

RAS v S( )‘4 S( ih ‘

trec tcsh {CHR tArc tcap
[

{csh tcHR teen

s VoY \\ 4 \ / N\

twsr twhR

WE ATAAALALARRARARRRRRRRRRRRRRRANY

Remark Address, OE = Don‘tcare /01 to /08 = Hi- Z

RAS ONLY REFRESH CYCLE

trc 1R
{Ras L tre tRaS ) tre
— V- 4
RAS y, _ § P‘ !F J; L
trec tcrp
i)
tcap fcen
r——
— Vih- 4
CAS y,_ \
. tasm tRan  tasn trRan

ViH-

Address Vi

XX JOOOOXX_Fow KXXXXXXXXXXXXXX

Remark WE, OE = Don'tcare 1/O1 to /O8 = Hi - 2
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NEC uPD42S16800L, 4216800L, 42S17800L, 4217800L

HIDDEN REFRESH CYCLE

tRe trc tRe
1RAS te tRAS ;o tre tRAS
— V- \
s \ & Yy
H
trco tcas fcPN

— V- y
s v J ! !

--—l‘n— li—a tCAH
tass tRAD) 1RAL

Address V- XXXEN‘ | coL ‘.
v W [//1]] AARRRRRRANY

trRP

dl

>
V1

toes
— VM=
% v AN\ i
toea OFF
teac [l_’
(o] toez
Vo Hi-2Z 192 p \ iz
He - R
VO110 /08 /"™ ~meoeninen ) B seLORLELRLE I VALID DATA OUT ,} --------
taa
trac
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NEC uPD42S16800L, 4216800L, 42S17800L, 4217800L

TEST MODE SET CYCLE (WE AND CAS BEFORE RAS REFRESH CYCLE)

tre

tre

tRAs

e, T r
RAS yi. N / \_

tesr | | temn tRec tcap
—  Vm- 3 ]
s N[ /

twsA | [twHR

w v N 77T T TTTTTTT777

Remark Address, OE = Don'tcare 1/O1to /O8 = Hi-Z

TEST MODE

TEST MODE is fast test function. On using this mode, test time is reduced to 1/2. In this TEST MODE, internal
organization is 1 M words by 16 bits apparently. Don't care about the input levels of the CAS input AO.

1. How to enter TEST MODE
Through TEST MODE SET CYCLE (WE and CAS before RAS refresh cycle), the device enters TEST MODE.

2. Write / Read in TEST MODE
Write data of "1" or "0" through /01 to 1/O8 by controlling address except for above-mentioned address. Each
input data through each I/O write 2 bits at once. And read through 1/O1 to I/O8 to check written data. In case
of writing each 2 bits rightly, each I/O data is "1°. But wrong, the data is "0".

3. Refresh in TEST MODE
Use normal read cycle or WE and CAS before RAS refresh cycle.

4, How to exit from TEST MODE
Through RAS only refresh cycle or CAS before RAS refresh cycle, the device exits from TEST MODE.
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NEC uPD42S16800L, 4216800L, 42S17800L, 4217800L

PACKAGE DRAWINGS

28 PIN PLASTIC TSOP(I) (400 mil)

SRARAARRRAAARARARRAR

detait of lead end
D + .
!
w [Ye)
H
o
dtBEHBHOHHBHHBHHHBHHH
1 A 14
H
' J
— | L
ol AU T IO IO OO DRI ) —— 1
!
L. B
L
DSl M@
$28G5-50-7JD2-1
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.21
mm (0.009 inch) of its true position (T.P.) at A 18.81 MAX. 0.741 MAX.
maximum material condition. B 1.15 MAX. 0.046 MAX.
C 1.27 (T.P) 0.050 (T.P.)
D 0.40£0.10 0.016%9 335
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%39%8
K 0.125%3 82 0.005*33%
L 0.5+0.1 0.02033%¢
M 0.21 0.009
N 0.10 0.004
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NEC 1PD42S16800L, 4216800L, 42S17800L, 4217800L

28 PIN PLASTIC TSOP(I) (400 mil)

28 15
HERHHAHHHAHAAAAKA

detail of lead end

. F

[l

|
.

HEHHHHBBHBEHHHHH
1 A 14
0 [§[ v @
' L
O] N |
4 | _d .
o , 1 )
1 1
' J
H
$28G5-50-7KD2-1
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.21
mm (0.009 inch) of its true position {T.P.) at A 18.81 MAX. 0.741 MAX.
maximum material condition. B 1.15 MAX. 0.046 MAX.
C 1.27 (T.P) 0.050 (T.P.)
D 0.40£0.10 0.0165 308
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
| 10.1620.1 0.400%0.004
J 0.8+0.2 0.031*3538
K 0.125%589 0.005%§ 863
L 0.5+0.1 0.020%9:9%
M 0.21 0.009
N 0.10 0.004
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NEC uPD42S16800L, 4216800L, 42S17800L, 4217800L

28 PIN PLASTIC SOJ (400 mil)

28 15
i o e Y e o 1 o Y e e Y o e O o

-+ S

L1II_ILJI_JLII_JLJE.JLTLJCJLJ_LIL_J_—_

14
A !
2 ) IO - [ |
- K 0l Q
R
P28LE-400A1
NOTE ITEM|  MILLIMETERS INCHES
Each lead centerline is located within 0.12
mm (0.005 inch) of its true position (T.P.) at B 18.67:53 0.735%5,6%%
maximum material condition. C 10.16 0.400
D 11.180.2 0.440%33%
E 1.08+0.15 0.0435 835
F 0.74 0.029
G 3.5%0.2 0.138:35%¢
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 0.016:3:5%%
N 0.12 0.005
P 9.40%0.20 0.3708.00%
Q 0.10 0.004
T R 0.85 R 0.033
U 0.20%3.82 0.0083.3%
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NEC 1uPD42S16800L, 4216800L, 42S17800L, 4217800L

RECOMMENDED SOLDERING CONDITIONS

Please consult with our sales offices for soldering conditions of the uPD42S16800L, 4216800L, 42S17800L,
4217800L.

TYPE OF SURFACE MOUNT DEVICE

1iPD42516800LG5, 4216800LG5, 42517800LGS5, 4217800LGS5 : 28-pin Plastic TSOP (II) (400 mil)
1PD42S16800LLE, 4216800LLE, 42S17800LLE, 4217800LLE : 28-pin Plastic SOJ (400 mil)
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NEC 1PD42S16800L, 4216800L, 42S17800L, 4217800L

[MEMO]
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NEC

uPD42S16800L, 4216800L, 42S17800L, 4217800L

NOTES FOR CMOS DEVICES

(1) PRECAUTION AGAINST ESD FOR SEMICONDUCTORS

Note: Strong electric field, when exposed to a MOS device, can cause destruction of

the gate oxide and ultimately degrade the device operation. Steps must be
taken to stop generation of static electricity as much as possible, and quickly
dissipate it once, when it has occurred. Environmental control must be
adequate. When it is dry, humidifier should be used. It is recommended to
avoid using insulators that easily build static electricity. Semiconductor
devices must be stored and transported in an anti-static container, static
shielding bag or conductive material. All test and measurement tools including
work bench and floor should be grounded. The operator should be grounded
using wrist strap. Semiconductor devices must not be touched with bare
hands. Similar precautions need to be taken for PW boards with semiconductor
devices on it.

(2 HANDLING OF UNUSED INPUT PINS FOR CMOS

Note: No connection for CMOS device inputs can be cause of malfunction. if no

connection is provided to the input pins, it is possible that an internal input
level may be generated due to noise, etc., hence causing malfunction. CMOS
device behave differently than Bipolar or NMOS devices. Input levels of CMOS
devices must be fixed high or low by using a pull-up or pull-down circuitry. Each
unused pin should be connected to Vop or GND with a resistor, if it is considered
to have a possibility of being an output pin. All handling related to the unused
pins must be judged device by device and related specifications governing the
devices.

(3 STATUS BEFORE INITIALIZATION OF MOS DEVICES

Note: Power-on does not necessarily define initial status of MOS device. Production

process of MOS does not define the initial operation status of the device.
Immediately after the power source is turned ON, the devices with reset
function have not yet been initialized. Hence, power-on does not guarantee
out-pin levels, 1/O settings or contents of registers. Device is not initialized
until the reset signal is received. Reset operation must be executed immedi-
ately after power-on for devices having reset function.
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NEC 1PD42S16800L, 4216800L, 42S17800L, 4217800L

[MEMO]

No part of this document may be copied or reproduced in any from or by any means without the prior written
consent of NEC Corporation.NEC Corporation assumes no responsibility for any errors which may appear in this
document.
NEC Corporation does not assume any liability for infringement of patents, copyrights or other intellectual
property rights of third parties by or arising from use of a device described herein or any other liability arising
from use of such device. No license, either express, implied or otherwise, is granted under any patents,
copyrights or other intellectual property rights of NEC Corporation or others.
The devices listed in this document are not suitable for use in aerospace equipment, submarine cables, nuclear
reactor control systems and life support systems. If customers intend to use NEC devices for above applications
or they intend to use "Standard" quality grade NEC devices for applications not intended by NEC, please contact
our sales people in advance.
Application examples recommended by NEC Corporation.
Standard: Computer, Office equipment, Communication equipment, Test and Measurement equipment,
Machine tools, Industrial robots, Audio and Visual equipment, Other consumer products, etc.
Special: Automotive and Transportation equipment, Traffic control systems, Antidisaster systems, Anticrime
systems, etc.
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