MOS INTEGRATED CIRCUIT

uPD42516160L, 4216160L, 42518160, 42181601

3.3 V OPERATION 16M-BIT DYNAMIC RAM
1M-WORD BY 16-BIT, FAST PAGE MODE, BYTE READ/WRITE MODE

DESCRIPTION
The uPD42S16160L., 4216160L, 42S18160L, 4218160L are 1 048 576 words by 16 bits dynamic CMOS RAMs.

These differ in refresh cycle and the uPD42S516160L, 42518160L can execute CAS before RAS self refresh (see
the table below).

These are packed in 50-pin plastic TSOP(II) and 42-pin plastic SOJ.

FEATURES
® 1 048 576 words by 16 bits organization ® Single +3.3 V£ 0.3 V power supply
® Fast page mode ® Byte read/write mode

® The uPD42S16160L, 42518160L can execute CAS before RAS self refresh.

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

uPD42516160L 4 096 cycles/128 ms CAS before RAS self refresh, 0.54 mW *

CAS before RAS refresh, (CMOS level input)
uPD42S18160L 1024 cycles/128 ms RAS only refresh, hidden refresh *
uPD4216160L 4 096 cycles/64 ms CAS before RAS refresh, 1.8 mW

RAS only refresh, (CMOS level input)
uPD4218160L 1024 cycles/16 ms hidden refresh

® Fast access and cycle time

. . . Fast page mode]
Part number Power consumption Access time | R/W cycle time cycle time
Active (MAX.) (MAX.) {MIN.) (MIN.)
uPD42S16160L-A60, 4216160L-A60 324 mW
60 ns 110 ns 40 ns
uPD42S18160L-A60, 4218160L-A60 540 mW
uPD42S16160L-A70, 4216160L-A70 288 mW
70 ns 130 ns 45 ns
1PD42S18160L-A70, 4218160L-A70 504 mW
uPD42S16160L-A80, 4216160L-A80 252 mW
80 ns 150 ns 50 ns
1uPD42S18160L-A80, 4218160L-A80 468 mW
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uPD42S16160L, 4216160L, 42518160L, 4218160L

ORDERING INFORMATION

Access time

Part number IMAX.) Package Refresh
UPD42516160LG5-A60
HPD42518160LGE-A60 60ns
LPD42S16160LG5-A70 50-pin plastic TSOP (i)
{400 mil)
LPD42S18160LG5-A70 70ns !
Normal pinout
uPD42S16160LG5-A80
uPDA42518160LG5-A80 80ns
uPD42516160LG5M-AB0
60 ns —_— —
uPD42518160LG5M-AG0 , , CAS before RAS self refresh
50-pin plastic TSOP (11} —= ==
uPD42516160LG5M-A70 1400 mil CAS before RAS refresh
mi Svd
HPDA42S18160LGEM-ATO 7ons Reveres oi RAS only refresh
pinout Hidden refresh
1PD42516160LG5M-A80 1dde
1PD42518160LG5M-AB0 80ns
uPD42516160LLE-A60
uPD42518160LLE-A60 B0 ns
UPD42516160LLE-A70 42-pin plastic SOJ
WPD42S18160LLE-A70 70ns (400 mi)
UPD42516160LLE-A80
UPD42S18160LLE-AB0 80ns
uPD4216160LG5-A60
1PD4218160LG5-A60 60ns
PD4216160LG5-A70 50-pin plastic TSOP (I1)
(400 mil
|PD4218160LG5-A70 1ons "
Normal pinout
UPD4216160LG5-A80
puPD4218160LG5-A80 80ns
uPD4216160LG5M-A60
pPD4218160LGEM-A60 80 ns _ __
1PD4216160LGEM-AT0 50-pin plastic TSOP (l1) CAS before RAS refresh
D4Z18160LGSMAT0 70 ns {400 mil) RAS only refresh
p Reverse pinout Hidden refresh
uPD4216160LG5M-A80
1PD4218160LG5M-AB0 80ns
pPD4216160LLE-A60
1PD4218160LLE-ABO 60ns
uPD4216160LLE-A70 42-pin plastic SOJ
{PD4218160LLE-A70 70ns (400 mil)
uPD4216160LLE-AB0
1PD4218160LLE-ABO 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.
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uPD42516160L, 4216160L, 425S18160L, 4218160L

PIN CONFIGURATIONS (Marking side)

50-pin Plastic TSOP (11)

Reverse bent

Vee o0— 1 v 50 ——0 GND GND o— 50 O 1 —=o Vce
I/O1 o——r+f 2 49 —0 /016 /016 0«——+ 49 2 —0 fO1
1102 o— 3 48 —0 I/015 /015 o— 48 3 f—0 /02
/03 0~—+ 4 47 —0 /014 /014 0——+ 47 4 [——0 {/03
I/04 o——+ 5 46 —0 /013 /013 o——+ 46 5 p——o 1/O4
Vee 0—— 6 45 ——0 GND GND o—— 45 6 —=0 Vcc
1105 o——+ 7 % 44 —0 |/012 /012 o~——+ 44 Fv 7_=° 7 ——0 1/O5
/106 o— 8 g 3 43 —o /oM 011 o— 43 g8 g |——o 1/06
/07 o— 9 23 42 |—0 1/010 /010 o+—] 42 a2 9 [——o 107
o8 o— 10 23 41 [—0 1/09 V09 o— 41 23 10 [0 1/08
NC o— 11 o8 40 |—o NC NC o— 40 o8 11 —o NC
> > > P
g & % &
NC o— 15 R R 36 |—o NC NC o—{ 36 R R 16 —o NC
NC o— 16 §§ 35 —o LCAS LCAS o—— 35 gg 16 ——o NC
WE o—{ 17 o0 34 |—o UCAS UCAS o——{ 34 o 0 17 —o WE
RAS o—— 18 gg 33 }—o OF OE o—| 33 ‘i:(;g 18 —o RAS
AT1/NC Noet o 19 R 32 f—o0 A9 A9 o—] 32 XX 19 [——0 AT1/NC Netet
A10/NC Nz o 20 55 31 —o A8 A8 o——{ 31 aa 20 |——0 ATO/NC o2
AD o— 21 30 b—o A7 A7 o— 30 21 |—o0 A0
A1 o——l 22 29 b—o A6 A8 o—— 29 22 ——0 A1
A2 o— 23 28 [—o A5 A5 o— 28 23 f—o0 A2
A3 o—| 24 27 —o0 A4 A4 o— 27 24— A3
Vee 00— 25 26 [—o GND GND o—| 26 25 —o0 Ve
Notes 1. A11 ... uPD42S16160L, 4216160L NC ... uPD42518160L, 4218160L
2. A10 ... uPD42516160L, 4216160L NC ... uPD42S18160L, 4218160L
A0 to A11 Address Inputs
/01 to I/016 Data Inputs/Outputs
RAS Row Address Strobe
UCAS Column Address Strobe (upper)
LCAS : Column Address Strobe (lower)
WE : Write Enable
OE Output Enable
Vce Supply Voltage
GND Ground
NC No Connection
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42-pin Plastic SOJ
veeo—1 O 42 —o0 GND
/01 o—— 2 41 ——0 |/016
/102 0—1 3 40 =0 /015
/03 o—] 4 39 ——0 |/014
/04 o——+ 5 38 —0 1/013
Vece 00— 6 37F——© GND
/05 o——+ 7 36 —0 |/012
I/06 o——+ 8 35 j—0 yONn
/07 o— 9 34 —0 /010
/08 o——+ 10 33— 1109

NC o— 11 32— NC

NC o— 12 31 —>o LCAS

XXV-31709L8L2P "XXV-3110918LS2ZvAdr’
XXV-3T1109L91Z¥ ‘XXV-31109191SZvad”

WE o— 13 30 —o UCAS
RAS o—] 14 29}——o CE
A11/NC Netel o—— 15 28— A9
A10/NC Netez o—] 15 27p——0 A8
A0 0—+ 17 26 —0 A7
Al 0——+ 18 25——0 AB
A2 0——] 19 24 —0 A5
A3 0——1 20 231——0 A4
Vee 0— 21 220 GND
Notes 1. A11 ... uPD42516160L, 4216160L NC ... uPD42S18160L, 4218160L
2. A10 ... uPD42S16160L, 4216160L NC ... uPD42S18160L, 4218160L
A0 to A11 : Address Inputs
/01 to 1/O16 : Data Inputs/Outputs
RAS : Row Address Strobe
UCAS : Column Address Strobe (upper)
LCAS : Column Address Strobe (lower)
WE . Write Enable
OE : Output Enable
Vee : Supply Voltage
GND : Ground
NC : No Connection
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BLOCK DIAGRAM

ik {5 oo
yte
UCAS Clock Generator Control
WE O—
Data
Uppe[ -:> OUtpUt
, = Byte (s Buffer
Control
Vee O— — — |
CAS before RAS e}!
GND O— Counter L Patat /\\,:> to
— 1 Inpu _
a (=] Buffer VT Vo8
g (Lower Byte)
8 Memory
1 > 2 Cell
3 Array
Row <}
Address T«
Buffer i izationNote2
AddressNetst— u Bit organizationNote: Data | ||
Column [ [ :\'> Output /09
Address i ' o |l Buffer j /\\j:> to
Buffer - Sense Amplifiers ¢ﬁ6 i1016
] {Upper Byte)
i |
Data
< ] Input <)_—
:‘> Column Decoders = Buffer
Notes 1. Part number Row address | Column address
uPD42S16160L, 4216160L A0 to A11 A0 to A7
uPD42S18160L, 4218160L A0 to A9 AQ to A9

2. uPD42516160L, 4216160L - - - 4 096x 256 x 16 pPD42S18160L, 4218160L - - - 1 024x 1 024 x 16
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INPUT/OUTPUT PIN FUNCTIONS
The 1PD42516160L, 4216160L, 42S18160L, 4218160L have input pins RAS, CAS Note1 'WE, OF, A0 to A11/A9 Note2
and input/output pins /01 to 1/016.

Pin name '(S‘Sfptﬁt 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/AgNete? Address bus.

(Address input) Input total 20-bit of address signal, upper 12/10 — <bit and lower 8/10 " -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 (traw,
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, OF is to be ineffective in the device.
Therefore, read operation cannot be executed.

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

(Data input/output) | Output I/01 to 1/016 are used to input/output data.

Notes 1. CAS means UCAS and LCAS.
2. A11:-- uPD42516160L, 4216160L A9 --- uPD42S18160L, 4218160L
3. 12 uPD42516160L, 4216160L 10 -+ uPD42S18160L, 4218160L.
4 8 -+ uPD42516160L, 4216160L 10 -+ 4uPD42S18160L, 4218160L
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ELECTRICAL SPECIFICATIONS Notes 1,2, 3

ABSOLUTE MAXIMUM RATINGS

Parameter

Symbol Condition Rating Unit
Voltage on Any Pin Relative to GND VT -0.5t0 +4.6 \
Supply Voltage Vee -0.5t0 +4.6 \
Output Current lo 20 mA
Power Dissipation Po 1 w
Operating Temperature Topt 0to +70 °C
Storage Temperature Tsig -55to +125 °C

Remark Exposing the device to stress above those listed in Absolute
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

Maximum Ratings could cause

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply Voltage Vee 3.0 33 3.6 \Y
High Level Input Voltage Vin 2.0 Vcc +0.3 \
Low Leve! Input Voltage Vi -0.3 +0.8 v
Ambient Temperature Ta 0 70 °C
CAPACITANCE (Ta=+25C, f=1MHz)
Parameter Symbol Test Condition MIN. TYP. MAX. Unit
Ci A0 to A11 5 pF
Input Capacitance Chl ﬁs, %' ﬁ,O_E . oF
Data Input/Output Capacitance Ci/o | 1/O1to1/O16 7 pF
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DC CHARACTERISTICS (Recommended Operating Conditions unless otherwise noted)
[uPD42516160L, 4216160L)

Parameter Symbol Test Condition MIN. | MAX.| Unit |Notes
— trac = 60
RAS, CAS Cycling rACZ DO NS 90
Operating current lcct |tRe = tRC N, taac = 70 ns 80 mA (4,58
lo=0mA
trac = 80 ns 70
Vmming = RAS, CAS lo=0mA 05
1uPD42516160L v RS Cas
Standby | cc-0.2 V = RAS, S lo=0mA 0.15 A
cc2 — m
current Viming S RAS, CAS lo=0mA 2
uPD4216160L —_—
Vce-0.2V = RAS, CAS lo=0mA 0.5
R—AS Cycling, trac = 60 ns 90
RAS only refresh current | [cc3 |[Vwmn = CAS trac = 70 ns 80 mA |4,5,6,8
tRC = tRC (MIN,), !
lo=0mA trac = 80 ns 70
RAS = ViLmax) trac = 60 ns 90
Operating current CAS Cycli
fool} yeling: =7 80 mA |4,5,7
(Fast page mode) trc = trCiMINg, thac 0ns
lo=0mA trac = 80 ns 70
_ _ - i trac = 60 ns 90
CAS before RAS RAS Cycling,
refresh current lccs [tac = trcming, trac =70 ns 80 mA 4,5
lo=0mA trac = 80 ns 70

Standby : Vcc-0.2 V = RAS
CAS before RAS refresh :

CAS before RAS 4 096 cycles/128 ms
RAS,CAS:0V S Vi =
long refresh current lecs RAS,CAS:0V=VL=02V tras S 1 s 220 A s
(4 096 cycles/128 ms Vee-0.2V SV S Vinimax,
only for uPD42S16160L) WE, OE : Vi

Address input : Don't care
Output : Open

Self refresh current lo=0mA
(CAS before RAS self lcc7 |RAS,CAS:0VSVi<02V 150 BA
refresh, <
only for uPD42S16160L) Vee-0.2V S VS Viimax)
Vi=0to36V
input leakage current I -5 +5 1A

all other pins not under test =0 V

Outputs are disabled (Hi-Z)

Output leakage current low ~5 +5 HA
Vo=0t0 3.6 V

High level output voltage| Vow |lo=-2.0mA 2.4

Low level output voltage | Vou |lo=2.0mA 0.4
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{4PD42518160L, 4218160L]

Parameter Symbol Test Condition MIN. | MAX. [ Unit [Notes
— trac = 60
RAS, CAS Cycling RAC=PO NS 150
Operating current lec1 |tre = troming, trac =70 ns 140 mA |4,5,8
lo=0mA
trac = 80 ns 130
Vimming S RAS, CAS lo=0mA 0.5
uPD42518160L v V= iae cas
Standby leca cc-0.2V = RAS, CAS lo=0mA 0.15 A
current Vimmng S RAS, CAS lo=0mA 2
uPD4218160L e ——
V0.2V S RAS, CAS lo=0mA 05
RAS Cycling, trac = 60 ns 150
RAS only refresh current | icca :/'H MtNé CAS taac = 70 ns 140 | mA [4568
RC = TRC(MIN.),
lo=0mA trac = 80 ns 130
RAS = ViLmaxy trac = 60 ns 90
Operating current CAS Cvelin
lccs yeling. - 80 mA |4,5,7
(Fast page mode) tec = toc o, trac=70ns
lo=0mA trac = 80 ns 70
CAS before RAS RAS Cycling, thac = 80 ns 150
refresh current lccs |tac = tacming, trac = 70 ns 140 mA | 4,5
lo=0mA trac = 80 ns 130
Standby : Vcc-0.2 V S RAS
CAS before RAS refresh :
CAS before RAS 1024 cycles/128 ms
— <
long refresh current lecs | FAS-CAS:OVEVLZ02V thas = 1 ps 180 uA | 4,5
(1 024 cycles/128 ms Vee-0.2VEVmH S Vinmx
only for uPD42S18160L) WE, OE:Vm
Address input : Don't care
Output : Open
Self refresh current lo=0mA
(C;‘\S 2ef°'e RAS self lcc? {RAS, CAS: 0V S Vis02V 150 | pA
refresh,
only for uPD42518160L) Vee-0.2V S ViH =S ViHimax)
Vi=0to3.6V
Input leakage current liw I ° -5 +b HA
all other pins not under test=0V
Output leakage current lo | Outputs are disabled (Hi-2) -5 +5 HA
Vo=0t03.6 V
High level output voltage| Vou |lo=-2.0mA 2.4
Low level output voltage | VoL |lo=2.0mA 0.4 \"
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AC CHARACTERISTICS
(Recommended Operating Conditions unless otherwise noted) Notes 9. 10 (1/2)
Parameter Symbol taAc =60 ns TtRAC =70ns trac =80 ns Unit | Notes
MIN. | MAX. \ MIN. | MAX. | MIN. | MAX.
Read or Write Cycle Time tRC 110 \ 130 150 ns
Read Modify Write Cycle Time tRwc 160 180 200 ns
Fast Page Mode Cycle Time (Read or Write) tec 40 45 50 ns
Read Modify Write Cycle Time (Fast Page Mode) | teawc 85 90 105 ns
Access Time from RAS trAC 60 70 80 ns 11, 12
Access Time from CAS (Falling Edge) tcac 15 20 20 ns 11,12
Access Time from Column Address taa 30 35 40 ns 11, 12
Access Time from CAS Precharge tace 35 | 40 45 ns 12
Access Time from OE toea 15 20 20 ns i 12
RAS to Column Address Delay Time trao | 15 30 ] 15 35 17 40 ns J 1
CAS to Data Setup Time tcz 0 ﬁ0 0 ns 12
OE to Data Setup Time toLz 0 0 0 ns 12
Output Buffer Turn-off Delay Time (CAS) torr 0 13 0 15 0 15 ns 13
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 13
OE Command Hold Time toeH 0 0 ns
OE to RAS inactive Setup Time toes 0 0 ns
Transition Time (Rise and Fall) tr 3 50 3 50 3 50 ns
RAS Precharge Time tae 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 1250000 70 | 125000 80 125 000 ns
RAS Hold Time tsw | 15 18 20 ns
CAS Pulse Width tcas 15 10 000 20 10000 | 20 10 000 ns
CAS Hold Time tesh | 60 70 80 ns
RAS to CAS Delay Time trco | 20 45 | 20 50 | 25 60 ns 1
CAS to RAS Precharge Time tcrp 5 5 5 ns 14
CAS Precharge Time teen 10 10 10 ns
CAS Precharge Time (Fast Page Mode) tee 10 10 10 ns
RAS Precharge CAS Hold Time trec 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

10
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(2/2)
trac =60 ns trac =70 ns trac =80 ns
Parameter Smeel TUIN, | MAX. | MIN. | MAX.| MIN. | max. | ot | Notes

Column Address Setup Time tasc 0 0 0 ns
Column Address Hold Time tcam 15 15 15 ns
Column Address Lead Time Referenced to RAS | traL 30 35 40 ns
Read Command Setup Time tres 0 0 0 ns
Read Command Hold Time Referenced to RAS | taaw 0 0 0 ns 15
Read Command Hold Time Referenced to CAS | trex 0 0 0 ns 15
Write Command Hold Time Referenced to CAS | twen | 10 10 15 ns 16
Write Command Pulse Width twe 10 10 15 ns 16
Data-in Setup Time tos 0 0 0 ns 17
Data-in Hold Time toH 10 15 15 ns 17
WE Command Setup Time twes 0 0 0 ns 18
CAS to WE Delay Time tcwo 38 40 45 ns 18
RAS to WE Delay Time tewo | 83 95 105 ns 18
CAS Precharge Delay Time Referenced to WE {Fast Page Mode) |tcpwn | 60 65 70 ns 18
Column Address Delay Time Referenced to WE | tawo 53 60 65 ns 18
Write Command Lead Time Referenced to RAS | trwiL 20 20 20 ns
Write Command Lead Time Referenced to CAS |tcwt | 15 15 15 ns
CAS Setup Time for CAS before RAS Refresh tcsa 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 s 19
RAS Precharge Time (CAS before RAS Self Refresh Cycle}| tres 110 130 150 ns 19
CAS Hold Time (CAS before RAS Self Refresh Cycle)| tcis | —50 -50 -50 ns 19
WE Hold Time twir | 15 15 15 ns
Masked Byte Write Hold Time Referenced to RAS | tmrH 0 0 0 ns

1PD42S516160L, 42518160L 128 128 128 19
Refresh Time uPD4216160L tREF 64 64 64 ms

©PD4218160L 16 16 16

11
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Notes
1. CAS means UCAS and LCAS.
2. All voltages are referenced to GND.
3. After power up, 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.
. leer, lecs, lec, fecs and lecs depend on cycle rates (tac and tec).
. Specified values are obtained with outputs unloaded.
lccs is measured assuming that all column address inputs are held at either high or low.
lccs is measured assuming that all column address inputs are switched only once during each fast page
cycle.
8. lccr and lccs are measured assuming that address can be changed once or less during RAS =< Viumax,
and CAS = ViHmiN..
9. AC measurements assume tr = 5 ns.
10. AC Characteristics test condition
(1) Input timing specification
ViH (iny = 2.0V

Nooa

ViL (vax) = 0.8 V

{2) Output timing specification
Vou () =2.0V

Vou max) = 0.8V

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

Input Conditions Access Time Access Time from RAS
tRAD = tRAD (MAX.) . tRCD = tRCD (MAX.) tRAC (MAX.) tRAC (MAX.)
tRAD > tRAD (MAX.), tRCD = tRCD (MAX.) tAA (MAX.) tRAD + tAA (MAX.)
tRCD > tRCD (MAX.) tCAC (MAX.) tRCD + tCAC (MAX.}

tRAD (MAX.) and trcpimax.) are specified as reference points oniy ; 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 = trap max, and trco = trco (MAX )
will not cause any operation problems.

12. Loading conditions are 1TTL and 100 pF.

13. torr (vax) and toez imax.) define the time at which the output achieves the condition of Hi-Z and are not
referenced to Vou or Vou.

14. tcre(ming requirement should be applied for RAS/CAS cycles preceded by any cycles.

15. Either tacH Ny OF trrH (viN) should be met in read cycles.

16. twe Ny is applied for late write cycles or read modify write cycles. In early write cycles, twcH (ming should
be met.

17. tos ming and ton ming 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 W—Efalling edge.

18. If twes = twes iming, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. If tawp Z tRWD (MINJ, tcwD = tcwD (MINJ, tawD = tawpming and tcrwo = tcerwbiming, 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.

19. This specification is applied only for the yPD42S16160L, 42S18160L.

12
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READ CYCLE
tre
{Ras trp
. - \ 4
RAS (Input) x:’:_ N ¥ \
tesl
{ci taco tRs te
teas
— Vin- ! 4 Y
UCAS (Inputy "~ / \ \‘ ’/ / \
tesi
tc trco trs teen
tcas
—a Vin— 4 y 4 X
LCAS (input) 1~ / \ \‘ ,/ / S
traD {RaL
t tRan | tasc tean
ASR ,
Vin- 4
= N
I tan
tacs l t
sl tRCH
. _ X
wewen = // /111 111/]] NARRANY
toes

toea

/11111

™~

% v MMMV VMV VA VWA

tcac torFF
trac toez
- i-  —_ _\ i-
1101 to /016 (Output) xz’: RN Ao SO KRR . DATA OUT }..H'Z
_ /
towz
tewz
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UPPER BYTE READ CYCLE

RAS (Input)

UCAS (input)

LCAS (Input)

Address (Input)

WE (Input)

OE (Input)

1/01 to 1/O8 (Output)

109 to /016 (Output) yor~

14

trc
tRas 1rp
Vin \ {
ViL- \( AAJZ | .
tes
fch taco tRsH tee
X tea
ViH~
Vi~ _/ !R \ 2 / \__
tea LY
Vii— 'S
Vi / \
tRal tRA
tasa tRaH | tcamn )
XXX[“"W ‘kXX oL $(X)(X)O()()()OOOOOO(X)O(
[
RAH

<<

<<

Vou-

i

/

v
2
o]
I

SALTILEALARRRRRRRARRRRRRRA N

i

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

DATA OUT j;.”'z
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LOWER BYTE READ CYCLE

tras tre
_ _ \ 4
RAS (Input) x:f_ N / \
tci tuR
_— ViH- 4
UCAS (Input) Vie / \
tesH
tcre trco tasH teen
tcas
—_— Vik- 3 ¢ 3
LCAS (Input) Vie ] \ \‘ ] / \
traD tRaL
tAsR’-—d than tasc tcan )
st TRRN o KN 58 XXXXKRKXXOOKRRXNK
I tRrH
trcs :
e tRCH
_ _ X
wewew O/ //1111111]] NARNRNY
toes

toea

e v \ANANNAMWNNNANMNMNANNNNNNY - A/////////

n

teac tore
trac toez
- i - — _— _ \ j -
1/01 to 1/08 (Output) xz:‘ .......................... L U ISR . paTAouT §---HZ
- £
toz
ez
1
V09 10 016 (OUtpUt) \or™ =svsevsmeemsacencnseucsas B e,
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NEC 1PD42S16160L, 4216160L, 42S18160L, 4218160L

EARLY WRITE CYCLE

thc

Tens e tep
RAS (Input) x::‘_" —_-N‘ ;} \___
tesn
UCAS (input) y*~ )\ \( [ / \_
fcap tAco e tRsH tepn
CAs i \em A\ [ 7 N
tAsh fesy t“‘“tm el tasc fe—={toan -
Address (Input) """ XXXX RJ}L@& coL. “A“A‘A‘A‘A‘A‘A‘A‘A’A‘
WL 1
twes __7 twel
I EVEAAIARARAAAN /777 I////J///////
tos el ton ‘

— )
VOT 10 VO16 (input) " XXXXXXXXXXX DATA IN ]

Remark OE = Don't care

16



NEC

1PD42516160L, 4216160L, 42518160L, 4218160L

UPPER BYTE EARLY WRITE CYCLE

RAS (Input)

UCAS (Input)

LCAS (Input)

Address (Input)

WE (Input)

1108 to 1/O16 (Input)

tre

tosH

tc treo

tRsH

teas

twes

ANVAMMNNY

Vik-
ViL-

WCH

Iz

tos e

t
ton

ViH-
Vil

XXXQXRAXXXN

DATA IN

XXXOOXXKXXXXKXXKXXIXXN

2

Remark OE, l/O1 to I/O8 = Don't care

LOWER BYTE EARLY WRITE CYCLE

RAS (Input)

UCAS (Input)

LCAS (Input)

Address (Input)

WE (Input)

1/01 to 1/08 (Input)

tras trp
e N / X\
tcre tMRH
I._—‘
ViH— a’
ViL- \
tesk
{ H 1
l_C_RP_ treo t:;s CPN ‘
wo oo/ A\ . \
tRAD tRAL
tasi LU 15 tean
Vi RowW :L(XX coL JOOOOQOOCOOIXIXXXX XXX

tow

twes

v AN Y

tRwL
Wi

T

DAT.

=<
TE

Remark OE, /09 to I/O16 = Don't care

t
ton

A KXROOOOKXKXKXKXXXXXX
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NEC 1PD42S16160L, 4216160L, 42S18160L, 4218160L

LATE WRITE CYCLE

tre
t tre
- - 3 ;
RAS (Input) x::_ \‘ % \
tes
tel t trsi teen
tcas
——— Vin- 3 3
UCAS (Input) " / \ I / J
tes!
tcre t trsi t
tcas
—_— Vin-
LCAS (inpu) / \\( ] / \
t tra
t tast tean

Address (Input)

<<
v

oo
Q
=

N
(@]
Qo
(o

tRwL

YT

toe

WE (Input)

[~
N
N
Y
[~
N
\L

oo = /717 ] ALALRARRRRRRRRRARRNY

| 0s
VO1 10 /016 (input) 11" XXX>H'Z """" ﬁ‘ PATA N kXXXXXXXXXXXX
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NEC 1PD42S16160L, 4216160L, 42S18160L, 4218160L

UPPER BYTE LATE WRITE CYCLE

|

RAS
a5E Vik-
RAS (Input \
(nput) , _ \( ;Z

UCAS (Inpuyy

‘ N [/ \_

<=
~ I
]

LCAS (inputy V'

N

RAD
RAH CAl
p— - {
tRwL

tacs tow

/11111 N LTI

<
s ox
(]
—_
> L
@
D

Address (Input)

<
v
3
2

WE (input)

H—
L=

R

Vi
Vi

Fwen v [/111111111)] ALNARARARRRRRRRRRANY

ED | bs
ViH- Hi-Z
Vie KR X preeeesocossonnanaes DATA IN

Remark 1/01 to I/08 = Don't care

1/09 to /016 (Input)
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NEC 1PD42S16160L, 4216160L, 42S18160L, 4218160L

LOWER BYTE LATE WRITE CYCLE

tre

tras tap
— - — / Y
RAS (Inpu) /" N 7 \
tear tmrH
TUCAS (input) x::*_‘ N
tesH
tcre trco tRsH toen
teas
- _ 7
LCAS input) ™" / A\ ,/ ‘\
tran traL
"S"T‘—’ tr tasc tc
Address(Input) x::“ m ROW coL.
- e
tAwL
tres tew.

WE (Input)

o L N LTI

S = /LLLLLT]]] ALARLLRRRRRRRRRARANY

toeo | tos

oreintin 37 TRy (Yo (XRRRAARNOR
—

Remark /09 to /016 = Don't care
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NEC uPD42516160L, 4216160L, 42S18160L, 4218160L

READ MODIFY WRITE CYCLE

trwe

tras ) t
RAS (Input) x __ \‘ ;} ‘\_
toswH
: tren teen

I " —

UCAS (Input) Vi / \\‘ 1/ / \_
_ [-_’ — tcsn‘RSH .
LCAS (Input) x:: / !\\‘ = ;/ / l ‘\_
tash les] tn::“,) tasc tean ,
put) Vi m‘ ROW COL.
tawo tow
tawp taw
fositacs towo twp
WE (Input) x::__////////// \( ///////////
taa toe
toea
st 2 SOV ]/ ALAARARARRANY
tRac = toeo |  tos ton |
OO S 1 e < KUXKXXXXXXXX
(lll{lgl}t/tglll/gl]ts) tez o le—s] toez

21



NEC ©PD42S16160L, 4216160L, 42S18160L, 4218160L

UPPER BYTE READ MODIFY WRITE CYCLE

tRwe

tras tee

Spuy N S \_

tcsH
tcre tRco {ASH
]‘_~ tcas

e ViH— 3

UCAS (Input) ™~ }‘ \( ] / \

tcre ’._.
— Vin- Y
LCAS (Input) Vi— ] \

tcen

traD
) tASRI——- tran | ! tasc tcan \
Address (Input) V'T:XXX ROW g coL. ‘(MK!H!??H?HHHMM
trwp towL
tawo tawe
f‘—'n’“ towo twe
wew Vo /77T N T
taa toe
toea
oEeed 17 ANAVMANNMNNNY /B ALRARARRRRRNY
Vin-
ViL—
/01 to /08
{Input/Output)
Vor= e e e L4 O S SR SN f SRR
VoL-
teac
trac toeo ,  tos tou
W YOOQH) e oo -<ij[ onta i JOOQQOOQXX
/09 to 1/016 fouz

(Input/Output) tez toez
Vow- . Hi-z { DATA YN oo H-2 .
VoL- ouT
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NEC 1PD42S16160L, 4216160L, 42518160L, 4218160L

LOWER BYTE READ MODIFY WRITE CYCLE

trrs tre
RAS (Input) v:_- \‘ ;K! ‘\_
B N toam l__. tMRH
UCAS (Input) _/ tosw \—
e = —
LCAS (Input) Vie— J \ ;/ / \__
hsn‘-—— tr t:“’ tasc toan )
Address (input) """ XX>§: RJ%(X coL. smw
trwo towe
tawo tRwe
, '._.tnm tewo A twe
weawens W ///////)]])] N (/1111 /]
taa toel
toe
ot ¥ TUNNANNNNNY ]/ ARAARRRRRRANY
taac
V- XXXXX> ___________ iz,
-
1/01 to 1/08
(Input/Output)
Vor=_eeeeeenns A
VoL-

1 XXKXRXCKXRXXKXKKXKXXXXKX KX XKXHKXIXXKIKXKX

1/09 to /016
(Input/Output)
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NEC 1PD42516160L, 4216160L, 42S18160L, 4218160L

FAST PAGE MODE READ CYCLE

tRase {re
tance
RAS (Inputy Y = ’K /
Vi — K 4
tec tRskH
ric_": tRcD tcas tee tcas L ter tcas teen
1ICAQ Vin —
|
UCAS (Input) ™ i \ ,f \‘ J/ \‘ / ‘ \_
tec tasH
liC_R: taco tcas tee tcas tee teas teen
ARG ViH — 4 \ 4 \ 4 X
LCAS (Input A
(Input) Vie — ,[ \K ,Z \( ,/ ‘] \_
trao
tesm
tasn ﬂﬁ' l‘_si | tean tasc{ | tcam tase| | teaw
ViH — 4 \
Address (Input) | " ROW XX coL [ coL. coL.
! |
that tacH
tres trcH tres tRCH —»1 trcs -q tARH
e Vin — 4 y
WE (Input) " ~ f / \/ ,R ‘ﬁ 5 E E E
taa taa taa
tace tace
toes
OF Vin -~ y
OE (Input
e v 2 ANV Y A 1/ i
Joe toez toea toez toea
teac e le—on Fesl tore
trac tor teac tore teas [+ toez
_ - ™\ [Hi-z AS X (.7 A \ i-Z
I/01 to /018 (Output) xgt‘_ --------------- Mz .. DATA OUT }5_»_2_ DATA OUT W2 DATA OUT }H' ------
|
toz
teiz tolz tewz

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 uPD42S16160L, 4216160L, 42518160L, 4218160L

FAST PAGE MODE UPPER BYTE READ CYCLE

trase tap
tRHCP

RAS (Input) Y™

trc thsk

terp trco tcas tee toas tee teas tcen

UCAS (inpuy V" _/f A \‘ ,Il_\\ J/l \ i ‘\_

tere tMrH

[CAS (inpuy V"~ ] N
t

trap
tesk
Vin — { 4 £
Address (Input) Vi ROW | coL. COL. COL.
- A A \
I I

{RaL

treH
tres *q trAH

tres tren ———I— tres tRCH —»

n
wewew -/ /) /] N N ALY

taa taa taa
tace tace

toes

RSN\ 7/ M 1T

- Hi-Z
/0110 /08 (Output) Yo" wevereeeabemnenrnnennnns 0 T I S O SO B B O S SO 1 SO
VoL—
toea
teae toez toea toez toea
t f—e] T ] i reod {OFF
RAC torF Che torr CAC [+ toez
_ i- / \ |Hi / % iz AL\ Hi-Z
/09 to /016 (Output) xz:‘_ --------------- L | DATAOUT M | DATAOUT ,}-H-'Z | DATAOUT ]}'
toz
tewz tewz tewz

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.

25



NEC

pPD42516160L, 4216160L, 42S18160L, 4218160L

FAST PAGE MODE LOWER BYTE READ CYCLE

trasp trp
trHce
RAG Vi — \ 4
RAS (Input \
(Input) Vi — K; [
tcae tMAH
—_— - \
UCAS (Input) :/"“ X
L —
trc trsk
rt_cii taco toas ter toas tee tcas toen
e Vin — b \ \ — 4
LCAS (input
(o {7 N\ N/ \
trao
tesH
tasn| |tran tasc tcan tasc| | tcan tasc| | tcan
- / R
Address (Inpu) ™ row KX coL COL. 5@0‘( coL.
- \
1 1 1
traL trch
trcs trcH tacs tren ™ tres 'q tRRn
_ — 4 4
WE (input) x::—fff{ '{\J 1\5555
taa taa taa
' tace tace
toes
AE Vv — 4
% it AN / //N [1/1//
P i - L / \ / /
toea
toac toez toez toea tose
trac torr torr teac > toez
— i- 4 X 4 / \ i-
1/01 to 1/08 (Output) \\;zr --------------- M-z DATA OUT ) ! DATA OUT $ DATA OUT }___!"_'__%_,,
- ; e/
to.z
tewz tez tewz
- Hi-Z
VOO HOTB (OUPUY 1" wmmammeas e esc et s s e e e 2o
Remark In the fast page mode, read, write and read modify write cycles are available for each of
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NEC uPD42S16160L, 4216160L, 42S18160L, 4218160L

FAST PAGE MODE EARLY WRITE CYCLE

tRasp tre
trHCP
_ R — 4
RAS (Input) "~ N ,f \
tec trsH
tcap"—" trco fcas tee tcas ter tcas teen
N Vine ) — \ 4 4
UCAS (Input) Vi / \} / \( ;[ \ ;-/ \_
trc trsH
tcnPl‘_' trco tcas tee tcas ter tcas teen
Ve Y S S
[CAS (nput) V"~ A \} / N 7 N ,/ \_
trap
tesn
trat
lﬁi traH lA_sE tean t“ﬁi tcan tasc || tean
— 4 4 4 4 X
Address (input) V- @g(nom( coL. KXXXX coL. | coL. ’KXXMXXX
towe towe tRw
1 tewe
twes twon twes s twen twes »el  twon
ﬁ(lnput)&t{({((i(\ / \ / Y /////////
( ] J
ton tos ton tos tou

tDS fot— |
— 4
/01 to 016 (Input) x:’:_ MDATA IN 1@( DATA IN DATA IN

Remark OE = 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 pPD42516160L, 4216160L, 42S18160L, 4218160L

FAST PAGE MODE UPPER BYTE EARLY WRITE CYCLE

trasp trp
. truce

‘ ] /Y
Y,
trc tRsH

tcnpr‘—' taco tcas tee tcas tep tcas tcen
— Vil Y  \ \ Y
UCAS (inpu) /" / \ ’f N ,[ \( / y \_

IMRH

Vik— ----\K

RAS (Input) Vi

tCRPI'_.

LCAS (npuy Y=/ \

tRap
tcsH
tRaL
tasa| |tran tasc| tean tasc| | tcau tascl | team
- { 4 X
e e Y o KRN oo KRR =2 HRXXXRRRAAK
- 4 3 N
tow towt tRwe |
o tewy
twesei—re tweH twes w1 twen twes sl pen
WE(lnput) Vin—
Vi~ k y A

tos tow {os toH tos tou

1/09 o 1/016 (input) x::‘_‘ DATA IN DATAIN L DATAIN KXXM

Remark 1/01to )/O8, OF = 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.

FAST PAGE MODE LOWER BYTE EARLY WRITE CYCLE

trasp tre
= Vik- \ 4
RAS (Input) 1" \‘ ’/ \\
tMRH
tcnp""
e Vin—
UCAS (Input) Vit \
tRHce
trc tasH
tome trco tcas tep tcas ter tcas . tcen ;
LCAS (Input) Y™~ 7 N / \ / j k
V- Vi X 7 R Z
trap
tcsH
tRaL
tasr l“_‘ﬁ, tasc tean }LA_SE tcan [tasg] |, toan
- s J — / \
e - RO w0 KX oo YRR oo XXRRRKRR
- N
tow towe tRwL
! o towt
twess—e twer twes ot twen twes w—  twen
wWE Vik-
|
WE(nput)VlL_iiigggi\_‘ ] | /;;;;;7;;
tos ton tos ton tos o

— y 4
/01 to 1/08 (Input) x::_ DATA IN WTA IN | DATAIN XXXXM

Remark /09 to /016, OE = 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

uPD42S16160L, 4216160L, 42518160L, 4218160L

FAST PAGE MODE

1/01 to 1/O16 (Input)

LATE WRITE CYCLE

trasp | tre
tesk taHce
—— _ ) | '
RAS (Input) /"~ \ A \
tec tAsH
tore trco tcas tep tcas tce tcas tern
Vin— 3 / \ 4 \ 4 3
UCAS (Input) Vi— / \} \‘ / \( ;// \
trc tRsH
'lC_Rj trco tcas tee tcas ter tcas teen
Vin— X 4 \ 4 \ '4 y
LCAS (npuy Y= 7 \} N 7N / / \
trap
traL
tasr lm tasc toan tasc| tean Ifasg]
— X 4 X 4 4
Address (Input) x::_ ﬁinow X)‘: CcoL. ] I COL.
towl towL
twp trcs twep
ﬁ(lnput) x::_ P N\ / ; ; ; ; ; ; ;
_ k y
toew toEH
G tnpu) |1~ AARARRRNNY
L —

KROXX

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 1PD42S16160L, 4216160L, 42S18160L, 4218160L

FAST PAGE MODE UPPER BYTE LATE WRITE CYCLE

trasp

tesH tRHCP g
RAS (Input) x:':: \[( Jz \
tec tAsH
Ilc_“: trco tcas ter tcas tep teas B teen
—_— - ! \
UCAS (Input) " f \ / \ ] (‘_SV( /
tMRH
LCAS (Input) \
trAL
toan tasc| | tean |Lasg| |, tean
)
Address (Input) coL CcoL. cOL.
towl towt trw
towe
tres twe tres twe trcs
twe
ws(lnput)\‘;::"{;/_iffff N q A /7777772
- N
toer toer toen

O (Input) x:[‘: / / / / / / /J ﬂ\‘\\\\\\\\x

1108 to 1/016 (Input) _mTeesmesessesssscsecsees

KOO0

Remark 1/01to |/O8 = 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 uPD42S16160L, 4216160L, 42518160L, 4218160L

FAST PAGE MODE LOWER BYTE LATE WRITE CYCLE

trase

tesH
RAS (input) x:': \( / N\

tMRH

v

—
[+
-3
bl

Vin-
UCAS (Input) A
Vie- tance

g

tec tRsH
torp) treo tcas tee tcas tee tcas teen
e Vin— 3 4 \ Yy \
LCAS (inpuy ™"~ j \} ;o\ N {/ \
trao
traL
Lasa) tran |tasc tean tascl | toan Itasgl |, toan
- 4 4 4 4
Address (Input) x:’: E{ row XX  coL coL. CcoL.
- R K
tRwL
towL tow
tow
trcs twe tRes twp tacs
r-—- twe
e Vin—
WE(Input)v.L_fffff{f N\ }[ \ \‘ /777777;
toen toen toen
~E Vin— ;
Input
GF npu) {1~ ARRRRRRRNY

1/O1 10 VOB (Input) Y~

KXXXXXXX

Remark 1/09 to I/016 = 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 1uPD42S16160L, 4216160L, 42S18160L, 4218160L

FAST PAGE MODE READ MODIFY WRITE CYCLE

trasp  tep
J— -\
RAS (Input) x‘“‘ K
L~ L
tpRWC
teap trco tcas tee tcas tor tcas teen
UCAS (Input) x:’: 7 \} / i 7( \( !, \
- | W
tere terwe
tacop tcas [ teas tce tcas tcen
e - 4 ) p' 4 X
LCAS (input) " / \ / N 7/ i 7/ 1/ \
s
tRao 1RAL
tasr | [tran tean tasc tcan tasci | tean
[ tasc [ he—]
Vin- + s
Address (Input) Vi | ROW ! COL. 4 COL. ] ! COL.
tawp towl tawp ow tawp tewl
trcs tewo twp m tewo tacs tewo Jewe
twe
— _ '8 \ :ji i i i
WE (Input) \\;:':_ { f f f f ; \ S |
tRwo tcpwp tcpwo |
taa tace ‘ tace toen
taa OEH taa
<-—1tOEH -—-I
G 77 ANNANNN L L NN
teac  [toeo teac  |toeo tcac [toeo
Jost—any t
toz]e toez touz |- toez oz |+ toez
toz toz toz
Vou- ] Hi-Z o ] Hi-Z | ANf| | HI-Z ANy L Hi-Z2
Vor~ T ° T ( 0T
toea toea toEa
/01 to 1/O16 f ¢
(Input/Output) . tRac . L el
tos
- Hi-2Z Hi-Z Hi-Z
:,/'” --------------------------------------------------------- DATA N §<XX§
w—

Remark [n 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 uPD42S16160L, 4216160L, 42S18160L, 4218160L

FAST PAGE MODE UPPER BYTE READ MODIFY WRITE CYCLE

trase tap
BRAG ViH— 3
RAS (Input
S (Input) " &: 72
trRWC
tcre trco tcas ter tcas tee tcas teen_
Neac Vin- 3 4 B 4 \L 4
UCAS (Input) /"~ 7" \} /] \‘ 7[ N 7/ /
N 7
rlzp— ﬂtunn
LCAS (Input) x:':: 7 \
thao tRaL
tasr | [tran toan tasc | | tean tasc| | tean
oot p-t A5C et e |
_ v 3 ¢
Address (Input) /" XX_ROW coL. [ coL. ] | coL.
tawo towe tawo towl tawp towL
tres tewo twe| Ei tewo twp tRes towo tAwL
l‘ \ twe
—_ Vin— a X p |
WE (Input) "~ f / N N N k / f /
tawo tepwo tcpwo
taa tacp tace
Tan toen tan toen
toen
— Ve / — y
cewnn v N\NNNNNNNY L0 TN ] NN
VOH= el eeenennns 1 A S I T 2 O A I I deemeenennanans
VoL-
1/01 to 1/08
(Input/Output)
Vin-
Vie—
tewz
toz
Vou- _Hi-Z
Vo~
1/09 to 11016
{(Input/Output) trac
Vin- Hi-Z
Viem o TTTTTemTTTmnmmmmammmemmmmmnes

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

pPD42S516160L, 4216160L, 42S18160L, 4218160L

FAST PAGE MODE LOWER BYTE READ MODIFY WRITE CYCLE

RAS (Input) \\2’:_'
UCAS (Input) x:['_‘
(CAS Vin-
(Input) Vi
Add Vin-
ress (Input) Vi
WE (input) x::‘:
(i(lnput)
101 to 1108
{Input/Output)
Vin-
V-
Vou-
Vou—
1/03 to 11016
(Input/Output)
Vin-
ViL-

trasp tre
\
- 7
tcae t
to—-b MRH
trAwe
tere treo tcas fce tcas tep tcas teen
!
f N N (71 N\
xk 7 7 K Z
trao taa
tasr | [tran tcan tasc | | toan tasc| | tean
[e=tasc E—‘ ="
_ X K
ROW COL. COL. CoL
K
tawo towe tawo tewt tawp towe
t
tres tewo twel ,  JtRCS towo p tacs tewo s
twe
M.Z/ -
tRwo) tcrwo tepwo
t tace
ter t “;:A toen tas toew
OEH
\ N
tewz
touz
Hi-Z
trac ton
t=-l0s

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 1PD42S16160L, 4216160L, 42518160L, 4218160L

CAS BEFORE RAS SELF REFRESH CYCLE (Only for the uPD42S16160L, 42S18160L)

| trass trprs

v Vin— y 4 \
RAS (Input) i N\
ViL— 22 7/ teap
trec
tesn tens teen
TI~AG Vin— 4 Y
UCAS (Input) Vi " 7// \
tesm tcHs teen
LCAS (Input) Vin— / \
Vie— P /

Remark Address, WE, OF = Don‘tcare  |/O1to /016 =Hi-2Z

How to use CAS before RAS self refresh mode

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

« When using distributed CAS before RAS refresh
Refresh 4 096 times (uPD42S16160L) or 1 024 times (uPD42S18160L) 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 (uPD42S16160L) or 1 024 times during 16 ms {uPD42S18160L) before set
into the CAS before RAS self refresh mode and after reset.

« When using RAS only refresh
Refresh all refresh addresses during 64 ms (uPD42S16160L) or 16 ms (uPD42S18160L) before set into the
CAS before RAS self refresh mode and after reset.
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NEC

uPD42S16160L, 4216160L, 42S18160L, 4218160L

CAS BEFORE RAS REFRESH CYCLE

tre tre
tras . tap " tRas | trp
=YY Vin— J ’ \ C
RAS (input) Vi E f \
tcsn tern tarc [ term tRpC ’F‘)_C“P
teen
R Vin—
UCAS (Input) "~ \( / \ ( \ / \
tcsn teHR tRrc tcsr tcHR tRec *__t_cn"
teen
v Vin—
LCAS (Input) \ / Q 4
Vie— K Z X Z \ /
Remark Address, WE, OF = Don‘t care 1/01to /016 = Hi-2Z
RAS ONLY REFRESH CYCLE
trc tre
tras | {rp tras , trp
RAS (Input) Vin— g J q l/ \
ViL— - K
trrc torp
tcre T teen
UCAS (Input) V"= 7 f \
P ViL—
trec tcre
tere T teen
[CAS (npuh Y™~ 7 i
p ViL—~
tasm tRan tasr tram
—  \
o - T ror KR ror K XKRRKRAKRAKR
L=

Remark WE, OE = Don't care
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NEC uPD42S16160L, 4216160L, 42S18160L, 4218160L

HIDDEN REFRESH CYCLE (READ)

RAS RP
RAS (Input) x::__ _\k / \

terp "_- tReo tRsn teHa teen

UCAS (input) x::- Vi ‘\\\ /:
B y | \

N

tonp tRep tRSH teHr tepn

y
LCAS (Input) x:[‘_‘ / \\ /|
RAD

tasc
traH a—ae]
Vin— 4 4
Address (Input) v ROW CoL.
L= N X

WE (input) ¥If_‘ [/ /[//]/ _Z/ \\\\\\\\\\\\\\\\

o€ amm 1~ \NANANANNN NN NN 1L
VOT 10 1016 (Output) /"™ wmmemveeeeecnn H 'Zm ........ tOLZgXX DATA OUT - } ......... HZ el
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NEC 1PD42S16160L, 4216160L, 42S18160L, 4218160L

HIDDEN REFRESH CYCLE (WRITE)

tre tre |
tras o trp tras tre

_— -
RAS (Input) |~ ’\ ) N )

tere taco tRsH tcHr teen
— {
UCAS (Input) Y*- / y\

Vie- b,

tore taco tRsH teHr teen
— - 4
LCAS (Input) " / A\ / \

tasA trao
tasc toan

tRan i
pasress o) Vo~ XX Row—j@( co. XXX

twer

twes

% o TULLLLLL [TTTTTTTTTITTTTTTTTT

tos

XXX

Vin-
1/01 to 11016 (Input) Vi

XXXXXXXXXXXXOOOONXX

Remark OE = Don't care
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NEC 1PD42S16160L, 4216160L, 42S18160L, 4218160L

HIDDEN REFRESH CYCLE (UPPER BYTE WRITE)

trc tac
tras i tep tras tre
_ Ve J(—\ —
RAS (nput) \"_ N ] \ 7 \
teae l___ treo trsH tena teen |
(A Vi 3
UCAS (input) Vi / \\_\ / \
teap |-—- ‘-1 tmrk
— o Vin=
LCAS (input) ViL— /
tash trap
tRan tasc tean
—e

sass o) NN ROW“j@k — KOOXXXXXRKXX XXX KXXXXKXX

twen

we a1\ NANANAN (/T

tox

tos
o106 x;::zzzzzzxx@@ (XXX XX XXX XXX KX KKK,

Remark OE, I/O1 to /08 = Don't care

HIDDEN REFRESH CYCLE (LOWER BYTE WRITE)

tre tre
tras L tre taas . tre

_ V —_ L L
RS nput }1 N N\ /AN

tcnpl-—- tman
(CAS Vil
UCAS (Input) Vi— A k

tere treco tRsH tcHr , teen |
—_— V -
cas apw s f A\ ) \

. tasa trap

tRan tasc tean

3
éi
[

3

r

Address (Input) x'”"
-

we w1 \\NANNANY L1111

ton
101101108 (pun Yo oara i XXXXXXXKXKXKXXKXKIXIXXXX

Remark E 1/09 to 1/016 = Don't care
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NEC

PACKAGE DRAWINGS

50 PIN PLASTIC TSOP(H) (400 mil)

40

50 26
AARAAAAAARR AAAAAAHAAAN

D +-

A

?HHHHHHFHHH HFHFEHFHHHZ%

o[b[ v @)

NOTE

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

1PD42516160L, 4216160L, 42S18160L, 4218160L

detail of lead end

Koy
— &
Y
o
; V4 * s S
B L
S$50G5-80-7JF-1
ITEM| MILLIMETERS INCHES
A 21.45 MAX. 0.845 MAX.
B 1.13 MAX. 0.045 MAX.
C 0.8 (T.P.) 0.031 (T.P.)
D 0.30£0.10 0.012:5 8%
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
! 10.160.1 0.400+0.004
J 0.8+0.2 0.031:5:3%8
K 0.1259 48 0.005'3 863
L 0.5%0.1 0.02073.3%
M 0.13 0.005
N 0.10 0.004




NEC puPD42S16160L, 4216160L, 42S18160L, 4218160L

50 PIN PLASTIC TSOP(I) (400 mil)

50 26
ARAARRARAAR AARARAARARA

detail of lead end

D- + 5

?HHHHHHHHHH HHHHHHHHHI!IZH5

A

D¢ v @)

L
oo N i
} :
[
J
H
S50G5-80-7KF-1
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is 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 0.012:0:9%
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
l 10.16+0.1 0.400%0.004
J 0.8+0.2 0.0313:3%3
K 0.125%942 0.005*8 882
L 0.5+0.1 0.020*38%¢
M 0.13 0.005
N 0.10 0.004
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p©PD42516160L, 4216160L, 42S18160L, 4218160L

42 PIN PLASTIC SOJ (400 mil)

42 22
sininisinininisisisinisisisisisinininlnin

+

3 UL UI I LIn I Jl_lLJl_lLJL.II_II._lLJL.l21

Y

l”l"l'l'l'l

97 [k
~TMB N @

NOTE

Each lead centerline is located within 0.12
mm (0.005 inch) of its true position (T.P.) at
maximum material condition.

42

P42LE-400A

ITEM| MILLIMETERS INCHES

B 27.56%0%; 1.085+33%

C 10.16 0.400

D 11.18£0.2 0.440+0.008

E 1.08+0.15 0.043*398¢

F 0.74 0.029

G 3.6%0.2 0.138+0.008

H 2.54520.2 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 0.40£0.10 0.0163.9%%

N 0.12 0.005

P 9.420.20 0.370+0.008

Q 0.10 0.004

T R 0.85 R 0.033

U 0.20:382 0.008:3:835




NEC 1PD42S16160L, 4216160L, 42S18160L, 4218160L

RECOMMENDED SOLDERING CONDITIONS

Please consult with our sales offices for soldering conditions of the uPD42S16160L, 4216160L, 42S18160L,
4218160L.

TYPE OF SURFACE MOUNT DEVICE

uPD42S16160LG5, 4216160LG5, 42S18160LGS, 4218160LG5 : 50-pin Plastic TSOP (1I) (400 mil)
uPD42S16160LLE, 4216160LLE, 42S18160LLE, 4218160LLE : 42-pin Plastic SOJ (400 mil)
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uPD42S16160L, 4216160L, 42518160L, 4218160L

[MEMO]
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NEC

uPD42S16160L, 4216160L, 42518160L, 4218160L

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 Vob 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 ©PD42516160L, 4216160L, 42S18160L, 4218160L

[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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