DATA SHEET

NEC / MOS INTEGRATED CIRCUIT

1PD461016L

1M-BIT BiCMOS FAST STATIC RAM
64K-WORD BY 16-BIT

Description
The uPD461016L is 1,048,576 bits (65,536 words by 16 bits), BICMOS static RAMs. Operating supply voltage is
33Viivoraav+o3y.

The uPD461016L is packaged in a 44-pin plastic SOJ.

Features
e 65,536 words by 16 bits organization
o Output Enable input for easy application
e Byte data control
LB: 1/01 to 1/08, UB: 1/OS to /016
e Fast access time

Ordering Information

Word 6‘“59 Supply Supply current mA (MAX.)
Part number Package organization time Voltage
9 ns (MAX.) 9 Operation Standby

uPD461016LLE-A10 10 33V 5%y

P LLE-A11 44-pln plaatic 64K x 16 bi 1 2 70
#PD461016LLE- $0J (400 mil) x its 1 33V403V 60
nPD461016LLE-A12 12

Quality grade
Standard

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

The information in this d is subject to ch without notice.

1C-3260 (Japan) BN Lu27525 005942 3TT || 101
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NEC

4PD461016L

Pin Configuration (Marking Side)

. uPD461016L

44-Pin Plastic SOJ (400 mil)
A4 O—] 1 40 A5
A3 O— 2 43 f+——0O A6
A2 O0—|3 42 f«——0 A7
A1O——{4 41 }«—0 OE
AOO——={5 40t—o0 UB
cSO—=6 I/l—o0 LB
Y01 O—sn{ 7 38 =0 1/O16
V02 O~—1 8 = 37 =—=O 1/O15
/03 O+— 9 S 36 [+—>O 1014
V04 O=—s{ 10 & 35 |—>0 1013
Vee O—— 11 = 34 —O GND
GND O—1 12 E 3B |—O Vee
/05 O] 13 i 32 |«—=0O 11012
Y06 O—= 14 x 31 f—=O oM
1107 O=—> 15 30 f=—=O 11010
1108 O~—>1 16 29 |=—=O 1fO9
WE O—={ 17 28 —0O NC
A15 O—=1 18 27 =—C A8
A14 O— 19 26 =—O A9
A13 O—= 20 25 +—0O A10
A12 O—] 21 24 |=—0O AN
NC O—— 22 23 —0O NC

182

A0 to A15

cs
WE
OE

LB, UB
Vee
GND
NC

B L427525 0059413 23 N

1101 to 1/O18 :

Address Inputs
Data Inputs/Qutputs
Chip Select

Write Enable
QOutput Enable

Byte data select
Power supply
Ground

No Connection
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NEC L uPD461016L

Block Diagram

AQ
Add R Memory cell array
A ow 1,024K bits

A7, buffer decoder (512x 128 x 16)
All
Output data

Vo1 input data
| P! .
v016 < > controller Sense/Switch controller |

Column decoder

=

Address buffer

- T~

AB-A10, A12-A15

il

WE O
Vece O——————
GNDO—

B Luy27525 005941y 172 EE
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NEC 4PD461016L
Truth Table

_ . [[e] Note

cs OE WE LB us Mode Supply current

Lower I/O Upper I/O

H x x x x Not selected High impedance | High impedance Ise
L L Dour Dour

L L H L H Read Dour High impedance
H L High impedance Dour
L L Din Din

fce

L x L L H Write Din High impedance
H L High impedance Din

L H H x High impedance | High impedance

Output disable
L x x H H High impedance | High impedance
Note
Lower |/O Upper I/O
Part number
uPD461016L 1/01 - 1/O8 1109 - /016

Remark x: Don‘t care

184

M Luy27525 0059415 009 A
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NEC

#PD461016L

Electrical Specifications
The device is tested under the minimum transverse air flow of 2.5 meters per second for the DC and AC
specifications shown in the following tables.

Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee -0.5Note 5 14 6 \
Input voltage Vin -0.5Note 15 vee +0.3 Y
Input/Output voltage Vio —0.5Note ¢4 v v
Operating temperature Topt 0to 70 °C
Storage temperature Tatg -55 to +125 °C

Note

-1.0 V (MIN.) (Pulse width: 3 ns)

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

#PD461016L-A10 uPD461016L-A11, 461016L-A12
Parameter Symbol Unit
MIN. TYP. MAX. MIN. TYP. MAX.
Supply voltage Vee 3.15 33 3.6 3.0 3.3 3.6
High level input voltage Vin 2.0 Vee + 0.3 2.0 Vee + 0.3
Low level input voltage Viu - 0.5Note +0.8 ~0.5Note +0.8 ‘c
Ambient temperature Ts 0 70 0 70 ‘c

Note

-1.0 V {MIN.) (Pulse width: 3 ns)

BN L427525 0059416 TS mm
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NEC uPD461016L

DC Characteristics (Recommended operating conditions unless otherwise noted)

Parameter Symbol Test conditions MIN. TYP. MAX, Unit
Input leakage current lu Vin = 0 V to Vee -10 +10 uA
Output leakage current Io Vo = 0 V to Ve, CS = Vi or OE=Vwor| _45 +10 uA
WE = Vieor LB = Vik or UB = Viu
Operating supply current lec CS = Vi, |Cycle frequency < 100 MHz 260 A
o= 0 MA cycle frequency = 0 MHz 220
Ise CS = VK, VIN = ViIk or Vi 100
Standby supply current . TS >Vee-02V, 7o mA
Vn<0.2VorVinzVe-02V
High level output voltage Vou low = -2.0 mA 2.4 v
Low level output voltage Vou loL = 4 mA 0.4 v
Remark Viv: Input voltage
Capacitance (T» = 25 °C, f = 1 MHz)
Parameter Symbol Test conditions MIN. TYP. MAX, Unit
Input capacitance Cin ViN=0V 6 pF
Input/Output capacitance Cuo Vio =0V 8 pF

Remark 1. Vin: Input voltage

2. These parameters are periodically sampled and not 100 % tested.

186 B Luy27525 0059417 941 WM
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NEC uPD461016L

AC Characteristics (Recommended operating conditions unless otherwise noted)
AC Test Conditions

Input waveform (Rise/Fall Time: 2 ns)

30V

X 1.5V e——— Test points ———————= 1.5V X
GND

Output waveform

Output load
AC characteristics directed with the Note shouid be measured with the following output load shown in
Fig. 1 and Fig. 2.

tAA, tacs, tog, tasp and tow are measured with the output load shown in Fig. 1.
tcLz, torz, teiz, teuz, towz, teHz, twhz and tow are measured with the output load shown in Fig. 2.

Fig. 1 Output load
(For taa, tacs, toe, taeo, toH)

[/[e] o < )
(Output)

Z0=50Q R.=50Q

VL=15V

Fig. 2 Output load
{For tcLz, toLz, teiz, tcuz, towz, temz, twHz and tow)

+33V
geas Q
<
o
{Output) °
7000 —5pFCL
mr

Remark C. includes capacitances of the probe and jig, and stray capacitances.

M Ly27525 0059418 818 mm "
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NEC  uPD461016L

Read Cycle

uPD461016L-A10 | uPD461016L-A11 | uPD461016L-A12
Parameter Symbol Unit | Condition

MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Read cycle time tre 10 " 12 ns
Address access time taa 10 1n 12 ns
CS access time tacs 10 2} 12 ns
OE access time toe 5 5 6 ns Note 1.
LB, UB access time taso 5 5 6 ns
Output hold from address change | tou 3 3 ns
CS to output in low impedance teiz 3 3 ns
OE to output in low impedance toLz 1 1 1 ns
LB, UB to output in low impedance | tsz 1 1 1 ns
TS to output in high impedance tenz 5 5 6 " [ Note 2.
iO:pt:d::;;;ut hold in high tonz 5 5 6 ns
iL:p‘l,J:a:\c; :utput hold in high tonz 5 5 6 ne

Note 1. See the output load shown in Fig. 1.
2. See the output load shown in Fig. 2.

Read Cycle Timing Chart 1 (Address Access)

tre i

Address (Input) )( *

s '
tou

1O (Output) Previous Data Out Data Out

Remark 1. In read cycle, WE should be fixed to high level.
2. CS=0E =LB{or UB) = Vi

188 BE Luy27525 0059419 754 HE
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1PD461016L

Read Cycle Timing Chart 2 (CS Access)

tre

Address (Input) )(

X

taa
tacs
E(Input)\it\:x( 7[////////
toz teHz
'O (Input) \; ; :3( 7£/// ////
toe tonz
toLz
L8, UB (Input) \§ ; ;5( - %/ts{z//////
% tewz ﬂiqh
10 Outpuy — - - HhRedce ___USPAPNY r—— mpesence

Caution Address valid prior to or coincident with CS low level input.
Remark !n read cycle, WE should be fixed to high level.

B Lu27525 0059420 4?6 W

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

189



NEC _ __ uPD461016L

Write Cycle

uPD461016L-A10 | uPD461016L-A11 | uPD461016L-A12
Parameter Symbol Unit [ Condition
MIN. | MAX. | MIN. | MAX, | MIN. MAX.
Write cycle time twe 10 11 12 ns
CS to end of write tow 8 9 10 ns
Address valid to end of wirte taw 8 9 10 ns
Write pulse width twe 8 9 10 ns
18, UB to end of write tew 8 9 10 ns
Data valid to end of write tow 6 7 8 ns
Data hold time tou 0 0 0 ns
Address setup time tas [} 0 0 ns
Write recovery time twr [} 0 0 ns
WE to output in high impedance twhHz 5 5 6 ns Note
Output active from end of write tow 3 3 3 ns

Note See the output load shown in Fig. 2.

~

190 BN L427525 0059421 302
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NEC - » uPD461016L

Write Cycle Timing Chart 1 (WE Controlled)

Address (input) )(

tew

CS {Input) ; : ; \\K 7

taw

WE (Input} 3(\3( 7

1w

LB.UB (input) ; ; ; \X( 7

170 {Input} * Data In
ton w2
/O (OUtpUt) = = = = m = m = @X} _ High mpedance _
taa

[
Lt JIEN - |
g N

Caution CS or WE should be fixed to high level during address transition.
Remark 1. Write operation is done during the overiap time of low level Eé, low level WE and low level
LB (or low level UB).
2. During twnz, I/O pins are in the output state, therefore the input signals of opposite phase to
the output must not be applied.
3. When WE is at low level, the I/O pins are always high impedance. When WE is at high level,
read operation is executed. Therefore OE shouid be at high {evel to make the I/O pins high
impedance.

B L427525 0059422 249 mm 191
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NEC S uPD461016L

Write Cycle Timing Chart 2 (CS Controlled)

twe
Address (input) )( )(
tas tow
CS (input) 3 \X
AR /
WE (Input) <<<<5( 7;;;;;;;
tew

LB, UB (Input} ::;:&( 7:;::;::

' tow toH
1/O {Input) * Data In }

High impeda
YO (©Output) ————————————— " Ao

Caution CS or WE should be fixed to high level during address transition.
Remark V_Vrite operation is done during the overlap time of a low level CS, low level WE and low level
LB (or low level UB).

Write Cycle Timing Chart 3 (ﬁ, uB Controlled)

twe f
Address (Input) )(
taw
tow twr
AN 777777
twe
we e \\\\ 117777
tas tew
8, UB (tnput) XK\XR 7[—
1 tow tow

/O (Input) * Data in *
tez
1O (Output) — — — Highimpedance | ——w———_Hghmpedance _ _ _ _ __ _

Caution CS or WE should be fixed to high level during address transition.
Remark Write operation is done during the overlap time of a low level CS, low level WE and low level

LB (or low level UB). B L427525 0059423 165
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NEC

1PD461016L

Package Drawings

44 PIN PLASTIC SOJ (400 mil)

B
¢ misiniainininisial B —
—+- o o
3 LI ULILIUILg I_H_ILJLJI_II_II_II_II_Ié_zl_i_
- F E
| i
o | | \ | ) >
__________________ I T
|- ola] TP
M P44LE-400A
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.12
mm (0.005 inch) of its true position (T.P.) at B 28 73785 1.131:5 5%
maximum material condition. 10.16 0.400
D 11.18+0.20 0.440+0.008
E 1.03%0.15 0.041%9 998
F 0.74 0.029
G 3.5%0 2 0.138+0.008
H 2.3+0.2 0.091%3 338
I 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*38%¢
N 0.12 0.005
P 9.4+0.20 0.370+0.008
Q 0.10 0.004
T R 0.85 R 0.033
u 0.2073 32 0.008'3 5%
BEEm L427525 0059424 011 A
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" NEC o ~ uPD461016L

Recommended Soldering Conditions
Please consult with our-sales offices for soldering conditions of the uPD461016L,

Types of Surface Mount Device
uPD461016LLE . 44-pin plastic SOJ (400 mil)

e s Lu2?5e5 pos9u25 T58 |
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