DATA SHEET

NEC MOS INTEGRATED CIRCUIT
1PD4216100, 4217100

16 M-BIT DYNAMIC RAM
16 M-WORD BY 1-BIT, FAST PAGE MODE

Description
The uPD4216100, 4217100 are 16 777 216 words by 1 bit dynamic CMOS RAMs.
These are packed in 26-pin Plastic TSOP (II) and 26-pin Plastic SOJ.

Features
® 16 777 216 words by 1 bit organization e Single +5.0 V£10 % power supply  ® Fast page mode
e Fast access and cycle time

Part number Power consumption Access time R/W cycle time Fast page mode
Active (MAX.) (MAX.) {MIN.) cycle time (MIN.)
#PD4216100-50 * 550 mW
50 ns 90 ns 35 ns
uPD4217100-50 660 mwW
uPD4216100-60 485 mW 60 110 ®
ns ns ns
uPD4217100-60 605 mW
uPD4216100-70 440 mW . p
70 S
PD4217100-70 550 mW ns 30ns n
Part number Refresh ) Refresh Power consumption at standby
efresh cycle efres (MAX.)
4PD4216100 4 096 cycles/64 ms CAS before RAS refresh, 5.5 mW
RAS only refresh, .
p#PD4217100 2 048 cycles/32 ms Hidden refresh (CMOS level input)
The information in this document is subject to change without notlce.
1C-2923C (Japan) 67
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NEC p1PD4216100, 4217100

Ordering Information

A -
Part number of;'s:x"? ° Package Refresh

4PD4216100G3-50

50 ns
4PD4217100G3-50
4#PDA4216100G3-60 o0

ns

#PD4217100G3-60 26-pin Plastic TSOP (I1)
4PD4216100G3-70 (300 mil)
4PD4217100G3-70 70 ns CAS before RAS refresh
4iPD4216100LA-50 RAS only refrash

50 ns Hidden refresh
4PD4217100LA-50
1PD4216100LA-60 s
4PD4217100LA 60 e 26-pin Plastic SOJ
1#PDA4216100LA-70 {300 mil}

7
1PD4217100LA-70 0ns

Quality Grade
Standard

Please refer to “Quality grade on NEC Semiconductor Devices” (Document number 1EI-1208) published by
NEC Corporation to know the specification of quality grade on the devices and its recommended applications.
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NEC

uPD4216100, 4217100

Pin Configurations {Marking Side)

26-pin Plastic TSOP (I1) {300 mil}

\_/
Vce 1 26—~ GND
DN o—=] 2 25— Dout
NC o— 3 240 NC
WE o—+ 4 13- 23]«—o0 CAS
RAS o— § g g 22|—o0 NC
A1l o—= 6 poR 21{+—0 A9
N o
—b -
g 8
A10 o—= 8 o 0 19}« A8
Ao—9 © % 18f«—0 A7
Al o—=10 17— A6
A2 o—=111 16[«~——© A5
A3 o—*{12 15— A4
Ve 0—113 14—0 GND
A0 to A11 : Address Inputs
Din : Data Input
Dour : Data Output
RAS : Row Address Strobe
CAS : Column Address Strobe
WE : Write Enable
Vee : Power Supply
GND : Ground
NC : No Connection
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26-pin Plastic SOJ (300 mil)

/
Vee o— 1 26—o GND
DN O—+ 2 250 Dour
NC o—| 3 24—o NC
WEo—4 . . 23l~—o CAS
RASo—15 J 3 22|—0 NC
A1l o—> 6 § § 21}—0 A9

4 2
A0 0— 8 § § 19«0 A8
Abo—{ 9 > > 18f~—o A7
A1l o—={10 17f«—0 A6
A2 o—{11 16+~ A5
A3 o—+{12 15l—o A4
Vee o—13 14—© GND
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NEC 1PDA4216100, 4217100

Block Diagram

[uPD4216100]
RAS O—]
CAS O Clock
iy Generator
WE O—| Data
r’—_“'> Qutput |0 Dour
>~ Buffer
Vee O— CAS before
GNDO— RAS Counter E Memory
§ © Cell
8 3 Array
<
g
o
;> 4096 %4096 x 1
Row
Address 4096 %1
A0 Buffer X0toX1 |
| Sense Amplifier X1
AN Column
Address ] :Data b
Buffer Y nput N
Dot Column Decoder Buffer
[4PD4217100]
RAS O—+]
CAS G Clock
— Generator
X1
Data
Output  |~+0 Dour
] Buffer
Voo O—» CAS before —=
GNDO—— RAS Counter g § Memory
8 § ~ Cell
32 % Array
HE
[==
4096 %4096 x 1
Row
Address 4096 %1 I I
A0 Buffer  |XtoX1l | |
[ Sense Amplifier X1
A1l Column
Address 4 096 ] Data
Buffer YotoY11 i Input 0D
Column Decoder Buffer
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NEC

uPD4216100, 4217100

Input/Output Pin Functions
The uPD4216100, 4217100 have input pins RAS, CAS, WE, A0 to A11, Din and output pin Dourt.

Input/
Pi i
n 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 selected by the row address.
It also selects the following function.
« CAS before RAS refresh
CAS CAS activates data input/output circuit by latching column address and
(Column address strobe) selecting a digit line connected with the sense amplifier.
A0 to A11 Address bus.
(Address inputs) Input total 24-bit of address signal, upper 12-bit and lower 12-bit in sequence
(address muitiplex methad).
Therefore, one word is selected from 16 777 216-word by 1-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 (tase, 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.
Din Data bus.
{Data input) D is used to input data.
Dour Output [ Data bus.
(Data output) Dour is used to output data.

mm Ly27525 0057088 7?23 WA
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NEC _____uPD4216100, 4217100

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.

Absoiute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on any pin relative to GND VT -1.0to +7.0 v
Supply voltage Vce -1.0to +7.0 \
Output 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 extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN, TYP. MAX, Unit
Supply voltage Vee 4.5 5.0 5.5 \Y
High level input voltage ViH 2.4 Vee + 1.0 v
Low level input voltage Vi -1.0 +0.8 v
Ambient temperature Ta 0 70 °C

Capacitance (Ta = +25 °C, f = 1 MHz)

Parameter Symbol Condition MIN. TYP. MAX. Unit
. Cin A0 to A11, Din 5 pF
Input capacitance —
Ci2 RAS, CAS, WE 7 pF
Data Output capacitance Co Dour 7 pF

72

B Ly2752S5 0057089 LLT WA

Powered by | Cniner.comEl ectronic-Library Service CopyRi ght 2003



NEC

1uPD4216100, 4217100

DC Characteristics (Recommended Operating Conditions unless otherwise noted)

[4PD4216100]
Parameter Symbol Test condition MIN. | MAX. | Unit | Notes
JE . tRAC =50 ns 100
RAS, CAS Cycling
trRAC =60 ns 90
Operating current lcct | tAc = tRC (MIN) mA 1,23
trac =70 ns 80
lo=0mA
trac = 80 ns 70
Standby lecz b—— mA
current RAS, CAS = ViH (MiNy lo=0mA 2
uPD4216100 — ——
RAS, CAS = Vcc - 0.2V lo=0mA 1
RAS Cycling tRAC = 50 ns 100
- CAS Z ViH (MiN) tRAC = 60 ns 90
RAS only refresh current lccs mA 1,234
tRC = tRC (MIN.} tRAC =70 ns 80
lo=0mA tRAC = 80 ns 70
RAS = ViL max) tRAC = 50 ns 80
Operating current lece CAS Cycling tRAC =60 ns 70 S
{Fast page mode) tec = tpc (MIN) tRAC = 70 ns 60
lo=0mA trRAC = 80 ns 50
traC =50 ns 100
RAS Cycling N 0 20
s e RAC = 60 ns
CAS before RAS lees | tre = tac an) mA 1,2
refresh current tRAC =70 ns 80
lo=0mA
tRAC =80 ns 70
CAS before RAS refresh :
4 096 cycles/128 ms tras = 300 ns 450
CAS before RAS RAS, CAS:0VEVL=02V
long refresh current | Vec-02V S Vi = Viowaxy LA 1,2
(4 096 cycles / 128 ms, €% | Standby : RAS = Vec - 0.2 V
only for uPD42516100) Address : Don't care
— tRAS = 1 us 600
WE : VIH
lo=0mA
Vi=0to55V
input leakage current [IE8) -10 +10 KA
all other pins not under test=0V
Vo=0to55V uA
Output leakage current low X -10 +10
Output is disabled (Hi-Z)
High leve! output voltage Vol | lo=-5.0mA 24
Low level output voltage Vou | lo=+42mA 0.4
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NEC uPD4216100, 4217100

[uPD4217100])
Parameter Symbol Test condition MIN. | MAX. | Unit | Notes
e trRAC = 50 ns 120
RAS, CAS Cycling
tRAC = 60 ns 110
Operating current lcc1 | tRC = tRC (MINY mA 1,23
trac =70 ns 100
lo=0mA
taac =80 ns 80
Standby lecz F————r mA
current RAS, CAS Z VIH MiN.} lo =0 mA 2
uPD4217100 P ——
RAS, CAS Z Vcc ~0.2V lo=0mA 1
RAS Cycling tRAC =50 ns 120
- CAS Z ViH (MIN.} tRAC = 60 ns 110
RAS only refresh current lces mA (1,23, 4
tRC = tRC (MIN.} tRAC =70 ns 100
lo=0mA tRAC =80 ns 90
RAS = ViL (MAX.) tRAC =50 ns 80
Operating current lcca CAS Cycling tnAC =80 ns b mA 11,25
(Fast page mode) tPC = tPC (MIN.) tRAC =70 ns 60
lo=0mA tRaC = 80 ns 50
R {RAC = 50 ns 120
RAS Cycling t 60 110
- e RAC = 60 ns
CAS before RAS lees | tre = tRc viNg mA | 1,2
refresh current tRAC =70 ns 100
lo=0mA
tRAC =80 ns 90
Vi=0to 5.5V
Input leakage current Irew -10 +10
P 9 all other pins not under test = 0 V HA
Vo=0to 55V
Output leakage current lotw -10 +10 HA
Output is disabled (Hi-2)
High level output voltage Von | lo =-5.0 mA 2.4
Low level output voitage VoL | lo=+42mA 0.4 \
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NEC uPD4216100, 4217100

Notes 1. lccy, lecs, lccs, lces, Iccs depend on cycle rates (trc and tec).
2. Specified values are obtained with outputs unloaded.

3. lcc1 and lccz are measured assuming that address can be changed once or less during RAS =
ViLimax.y and CAS = Vii min.

4. lccs is measured assuming that all column address inputs are heid at either high or low.

5. lccs is measured assuming that all column address inputs are switched only once during each fast
page cycle.
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NEC uPD4216100, 4217100

AC Characteristics (Recommended Operating Conditions unless otherwise noted)
AC Characteristics Test Conditions
{1} Input timing specification (2) Output timing specification

ViH (ming =2.4 V VOH (MINy = 2.4 V

Vit (max) = 0.8 V VoL (max) =0.4 V

tr=5ns tr=5ns
(3) Loading conditions are 100 pF + 2 TTLs.

Common to Read, Write, Read Modify Write Cycle

Parameter Symboaol [RAc- B0 ns | thac- 80 ns [tnac= 70 18 Unit [Notes
MIN. | MAX.| MIN. | MAX. MIN. |MAX.
Read / Write Cycle Time trRC 20 - 110 - 130 - ns
RAS Precharge Time tap 30 -~ 40 - 50 - ns
CAS Precharge Time tcPN 8 - 10 - 10 - ns
RAS Pulse Width trAS 50 |10000( 60 |10000{ 70 |10 000 ns
CAS Pulse Width tcas 13 |10000( 15 |10000, 18 |10 000| ns
RAS Hold Time tesw | 13| - f 18 - | 18] - | ns
CAS Hold Time tesu [ 50 [ - | 80 | - | 70| ~ | ns
RAS to CAS Delay Time tReo | 18 [ 32 | 20 [ 40 | 20 | 50 | ns | 1
RAS to Column Address Delay Time trAD 13 25 15 30 15 35 ns 1
CAS 10 RAS Precharge Time tRP | 5 - 5 - 5 - ns 2
Row Address Setup Time tAsSR 0 - 0 - 0 - ns
Row Address Hold Time tRAH 8 - 10 - 10 - ns
Column Address Setup Time tasc 0 - 0 - 0 - ns
Column Address Hold Time tcan 13 - 15 - 15 - ns
CAS to Data Setup Time terz 0 - ] - 0 - ns
Transition Time (Rise and Fall) tr 3 50 3 50 3 50 ns
Refresh Time | uPD4216100 tREF - 64 - 64 - 64 ms
pPDA4217100 - 32 - 32 - 32

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

Input Conditions Access Time | Access Time from RAS
tRAD = trAD (MAX. and tReD = tRco {MAX.} tRAC (MAX) tRAC ‘(MAXJ
tRAD > tRAD (MAX.) and tRcD = tRCD (MAX.) tAA (MAX.) tRAD + tAA (MAX.)
tRCD > tRCD (MAX.) tCAC (MAX.) TRCD + tCAC (MAX)

trapimax.) and treoimax) are specified as reference points only ; they are not restrictive operating
parameters. They are used to determine which access time (trac, taa or tcac) is to be used for finding
out when output data will be available. Therefore, the input conditions trap = trap iax and trep =
treommax. will not cause any operation problems.
2. tcrriving requirement is applied to RAS, CAS cycles preceded by any cycle.
76
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NEC uPD4216100, 4217100

Read Cycle
Parameter Symbol tRAC = 50 ns| tRac = 60 ns | tRAC = 70 ns Unit | Notes
MIN. | MAX.| MIN. [ MAX.] MIN.|MAX.
Access Time from RAS tac | - | 80! - | 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
Column Address Lead Time Referenced to RAS tRAL 25 - 30 - 35 - ns
Read Command Setup Time trRcs 0 - 0 - 0 - ns
Read Command Hold Time Referenced to RAS tRRH 0 - 0 - 0 - ns 2
Read Command Hold Time Referenced to CAS trRCH 0 - 0 - 0 - ns 2
Qutput Buffer Turn-off Delay Time from CAS tore | 0 | 10 0| 15| 0 15| ns| 3

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

Input Conditions Access Time Access Time from RAS
traD = tRAD (MaxX) and tRCD = tACD (MAX.) TRAC (MAX.) tRAC (MAX.}
tRAD > tRAD (MAX.) and TRCD = RCD (MAX.) tAA (MAX.) tRAD + taa (MAX.)
trCD > tRCD (MAX.) tCAC (MAX.) tRCD + tCAC (MAX)

traoimax) and treoimax. are specified as reference points only ; they are not restrictive operating
parameters. They are used to determine which access time (trac, taa or tcac) is to be used for finding
out when output data will be available. Therefore, the input conditions trao = tranmax,) and taco =
trcommax. Will not cause any operation problems.

2. Either trcHiMINg OT tRRHMING Should be met in read cycles.

3. torrimaxa defines the time when the output achieves the condition of Hi - Z and is not referenced to
VoH or VoL,

B Luy27525 0057094 T27 MB
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NEC uPD4216100, 4217100

Write Cycle
tRAC = 50 ns| tRAC = 60 ns | tRAC = 70 ns
Parameter Symbol i T v T Max.| vIN. TMAX. Unit | Notes
WE Hold Time Referenced to CAS twe 8 - 10 - 10 - ns 1
WE Pulse Width twe 8 - 0| - 0] - ns | 1
WE Lead Time Referenced to RAS tRwWL 18 - 20 - 20| - ns
WE Lead Time Referenced to CAS tewe 13 - 15 - 15 - ns
WE Setup Time twes 0 - 0 - 0 - ns 2
Data-in Setup Time tos 0 - 0 - 0 - ns
Data-in Hold Time toH 10 - 10 - 15 - ns 3

Notes 1. tweiviny is applied to late write cycles or read modify write cycles. In early write cycles, twcHMIN.
should be met.
2. If twes = twesiming, the cycle is an early write cycle and the data out will remain Hi - Z through the
entire cycle.
3. tosiving and towming are referenced to the CAS falling edge in early write cycles. In late write cycles
and read modify write cycles, they are referenced to the WE falling edge.

Read Modify Write Cycle

tRAC = 50 ns| tRAC = 60 ns | tRAC =70 ns

Parameter Symbol Unit | Note
MiIN. | MAX,! MIN. | MAX.| MIN. | MAX.
Read Modify Write Cycle Time tRWC 113 - 135 - 155 - ns
RAS to WE Delay Time tawp | 50 - 60 - 70 - ns 1
CAS to WE Delay Time tewp 13 - 15 - 18 -1 ns 1
Column Address to WE Delay Time tawp 25 - 30 - 35 - ns 1

Note 1. If twcs = twes (ving, the cycle is an early write cycle and the data out will remain Hi - Z through the
entire cycle. If tawp = tRwD (MIN.), tewp = tew (MIN.), tawp = tawp iving and tcPwp = tePwo (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 state of the data out is indeterminate.
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NEC uPD4216100, 4217100

Fast Page Mode

trAC = 50 ns | tRAC = 60 ns | tRAC = 70 ns
Parameter Symbol Unit | Note

MIN. | MAX.| MIN. [ MAX.| MIN. {MAX.

Fast Page Mode Cycle Time tec 35 - 40 - 45 - ns

Access Time from CAS Precharge tace - 30 - 35 - 40 ns

RAS Pulse Width trRasp [ 50 {125000| 60 |125000 70 [125000| ns

CAS Precharge Time tcp 8 - 10 - 10 - ns

RAS Hold Time from CAS Precharge truce | 30 - 35 - 40 | - ns

Read Modify Write Cycie Time teRWC| 55 - 60 - 65 - ns

CAS Precharge to ‘WE Delay Time tcpwp| 50 - 68 - 65 - ns 1

Note 1. If twes = twesivivg, the cycle is an early write cycle and the data out will remain Hi - Z through the
entire cycle. If tRwp = tRwDMING, tewd = tcwiMIn., tawb = tawbiving and tcpwp = tcpwomain ), 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.

Refresh Cycle

tRAC = 50 ns | tRAC = 60 ns {tRAC =70 ns
Parameter Symbo!l Unit | Note

MIN. [MAX.| MIN. | MAX.| MIN. |MAX.

CAS Setup Time tesr 5 - 5 - 5 S ns

CAS Hold Time (CAS before RAS Refrash} tcHR 10 - 10 - 10 - ns

RAS Precharge CAS Hold Time trRPC 5 - 5 - 5 - ns

WE Setup Time twsr 10 - 10 - 10 - ns

WE Hold Time twhr | 15 - 15 - 15 | - ns

M Ly27525 0057096 ATT W
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NEC uPD4216100, 4217100

Read Cycle
tre
trRas trp
=== Vm- X 4 R
RAS Vi N ;Z N
tesu
tcre 1rcD trsH o teen
=~ Vm- X Teas ¥ X
cas V- J \\t 1/ / \_
trap traL
tase| [ tRad tasc toan
-
- X 4
- KRR ror K = KRXXOORKXOOCKKXOCKKIXRN
' =
D'F. 1RRH
e Vm- Y
W L1111 NN
1 trac
T taa tore
teac
taz .
i - 4 p i -
e — S ——— T .

80
M Luy2?525 0057097 736 IR

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NEC ©PD4216100, 4217100
Early Write Cycle
trRC
tras i tae
w ] N
tesu
IJcs_v._ tReD tRSH teen
o Ve N — "
trap
el fe vl o

Address

— V-

D

M LY27525 0057098 L72 M

Vin-
Vi-

7

Col.

Vie—

Vin-
V-

IN\N\\NNN\N' R 727242701 S 1AM
RXKXRXEXIR, o XXKXKXKXKXKXKKXRX
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NEC uPD4216100, 4217100

Late Write Cycle

o\ A ) -
e [t - =
w VS R\ Y/ N
ol el Lo
saron 322 XXH_Po e KXCCKKXXXXXXKXXXKK
- ——2
w v [/ J (/1111

.

V-
D V-

OO OTOTOTA0 A0 o KOOOOCOCROXXX
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NEC uPD4216100, 4217100

Read Modify Write Cycle

trwe

tRAS o 1R
N X i N
tcre treo - trsH teen
Ve r_. tcas '4
CAS - / \ X 7/ / M
1asr ﬁ | tean
o 1 XL ror KX KXXXKRRXXXKRIXEKRX
W towt _!
tawn TRWL
trg_ci towp twe
WE /////L// i 3 N 1//////////
I :Ac:c tos tox
R e R [ owmi
toz torr

Vou- Hi-2Z 4 b Hi-Z
R s ST
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NEC uPD4216100, 4217100

Fast Page Mode Read Cycle

=— Vh- b tRHCP 4 %
RAS Vi g ')Z
tosu tre tRsH
tr_m: trco . teas tee toas ter teas tern i
— Viu- X ¥ b p
vl N\ 7 N 7 N A N
tRAD trAL !

tcan

ooy [ty L‘i Lo tow g | o,
tH— v b
Address Y- E]: Row IOQ: co. ] c«ﬂm‘ -]

A

=— V-
WEe Vie- \ 5 5 5 s
tRAC tace | tace .
. o t ooc o et
JOFF CAC
v I
Vom- Hi-Z i- 2N Y ti-Z Hi-Z

Dout v =eeeeemmmcnefoacaans Da -- Dataout J--- Dataout Pe=-v-nin--
o 2 B o YA e A ;

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 uPD4216100, 4217100

Fast Page Mode Early Write Cycle

tRasP e
ms YN A
fosH e trsH
JBE"; o tras o teas 1 ter teas o
sw NN SN /T X
me ]
sares (2 XN P K oo KX oo JXOO0C_e= KOOKXX__
twon twes e WWCH
v x:::KKXKKK\[f , Y \ 111177/

T
o Y XXXXXXY oean @ﬁ@! osmin JOOCOOCXKXX

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 uPD4216100, 4217100

Fast Page Mode Late Write Cycle

trp
— V- y tricP
RAS v, - S; ]
fomn

Address

eH

(/111111

H

KXOOXXX

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 uPD4216100, 4217100

Fast Page Mode Read Modify Write Cycle

- A
RAS v, S

trAave
A

<<
Li
/|u
[
\,
~
-
\
L
ﬂl/'
-
LN

R0 RAL
] sl | ow oo | o
Address x"" )1 Row col Col. Cal. %1
- F K K A |
Yz, W
o oM, o o tPwp
v tawo tawo o
— V- ! ! f i f T
WE Vie- S(_ \ S ////
trac
taa taa taa
(23 L,
) oem »2 te{ taz L+ AN taz i3
Dour \\;::: ---------- Mz ... 5i Data out :}----bz Data out :E--- Data out }-Hi-'-z-
sl | o
Vin- AT AVAVAVAVAVAVAY,
DN v~ n ’A‘A’A‘A’A’A‘A" KXXXX}

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 uPD4216100, 4217100

CAS Before RAS Refresh Cycle

tRe tac
tras T tre tras tap

ANV | ,Iz N I \

tes tcHr treC tcsr teHr treC teen

m v\ /[ N\ / AN

tws R
| ]
Vi~
vlL-

Remark Addresss, Din : Don't care Dout: Hi - Z

Al

RAS Only Refresh Cycle

trc tac
tras I trp tRaAs 1ar
— V- y l* \
RAS Vie- & S( JZ \ .
treC Eﬂd
tcrp teen
Vi N
—— V-
oS Ve / AN
tasm thar tasR thAH

Vin- R ‘—-!

Remark WE, D : Don'tcare Dour: Hi-Z
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NEC uPD4216100, 4217100

Hidden Refresh Cycle {Read)

tre tac
tas L tras e
o \ N A
'.E. thco RsH tona tepn
N R\ / .
tRaD tRAL
poaf |t |tasc] toan
Address i~ m_‘ Row :k)li cal.
tres tWhHR
WE Yo ‘ ALURRRARRRARNRARNY
tcac
oz
Dour xz:«: .................... Mo e Data out )f """""" MZene

Remark Dw : Don't care

M Luy2?525 0057106 579 mm

Powered by | Cniner.comEl ectronic-Library Service CopyRi ght 2003

89



NEC uPD4216100, 4217100

Hidden Refresh Cycle (Write)

Vi

52e V- \‘
tcRp
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4
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;

g
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g
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o) |
as g f ) Jf

.

saress e YOO, P j@( oo XXXXXKOOXXXXXXXAR)

AT L

Viu-

o v XXXXXXXXXXA XXRXXRKIKHKIKXXKXXXKN

VAV,
f A‘A

Remark Dour: Hi-Z
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NEC 1PD4216100, 4217100

Test Mode Set Cycle (—VE, CAS Before RAS Refresh Cycle)

tre

trAs tre
— Vi y 4 N
RAS vy Xl —2 \
tese | | town thpe tere
— Vi X 4
CAS V:: \ /
twsr

w v N V7T TTITTTTT777

Remark Address, Din : Don't care Dour: Hi-Z

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

(1} Setting the mode
Executing the test mode cycle {(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 to 16 bits of memaory 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)
Output = "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 only refresh cycle or CAS before RAS refresh cycle.

B Ly2?525 0057108 341 =
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NEC uPD4216100, 4217100

Package Drawings

26PIN PLASTIC TSOP(II) (300 mil)

26 14
HHHHHH HHHHBH

detail of lead end
\ + " -—m__
v oL
HHHHHH "HHHHHH
1 A 13
H
! J
o OO0 1] OO OO ,‘# ‘r A
] N

c | B L
‘o[@] v @

NOTE ITEM _MILLIMETERS __ INCHES

Each lead centerline is located within 0.21 mm (0.009 inch) of A 17.36 MAX.  0.684 MAX.
its true position (T.P.) at maximum material condition. B 1.06 MAX. 0.042 MAX.
C 1.27 (T.P.) 0.050 (T.P.)
+0.08
D 0.42 20,07 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 9.22:0.2 0.36320.008
! 7.62:0.1 0.300£0.004
J 0.8£0.2 0.03122-008
K 014573925 0.00620.001
L 0.520.1 0.020+3-004
M 0.21 0.009
N 0.10 0.004
P atl 3l
$26G3-50-74D1
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NEC uPD4216100, 4217100

26 PIN PLASTIC SOJ (300 mil)

26 14
imimTmieli=sEl g I o o I O

\/
+
C
D

‘I%II_J]_IL.ILJLJ l._ll_ll_lLJl_l!I_3|4__

F E
5 ]
: ' — i
) | ‘ Dr i ]
T M _'_ X Ril RINE _ _ _ ! _ J 1 \
P T
TE] =
~t—M[P| N @
S26LA-300A
NOTE , _ ITEM|  MILLIMETERS INCHES
(0008 inony of 15 true posttion (T.p) at | B 17138 0673334
maximum material condition. c 7.62 0.300
D 8.47+0.2 0.33330%8
E 1.0320.15 0.041133%
F 0.74 0.029
G 3.6%0.2 0.138%0.008
H 2.545%0.2 0.100+0.008
! 0.8 MIN. 0.031 MIN.
J 2.6 0.102
K 1.27 (T.P) 0.050 (T.P.)
M 0.40%0.10 0.016+39%¢
N 0.12 0.005
P 6.730.20 0.265+0.008
Q 0.10 0.004
T R 0.85 R 0.033
U 0.20%3 42 0.008+5:993

M Lu2?525 0057110 TTT =M
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NEC uPD4216100, 4217100

Recommended Soldering Conditions
The following conditions (see table below) must be met for soldering conditions of the uPD4216100, 4217100.

For more details, refer to our document "SEMICONDUCTOR DEVICE MOUNTING TECHNOLOGY MANUAL"
(IE1-1207).

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

4#PD4216100G3, 4217100G3 : 26-pin Plastic TSOP (II) (300 mil)

Piease consult with our sales offices.

4PD4216100LA, 4217100LA

Soldering process Soldering conditions Symbol

Infrared ray reflow Peak temperature of package surface : 235 °C or below, {R35-207-2
Reflow time : 30 seconds or below (210 °C or higher),
Number of reflow processes : MAX. 2
Exposure limithote : 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.

VPS Peak temperature of package : 215 °C or below, VP15-207-2
Reflow time : 40 seconds or below (200 °C or higher),
Number of reflow processes : MAX, 2
Exposure [imitNote : 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.

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