NEC

NEC Microcomputers, Inc. 4PD410
uPD410-1
#PD410-2
4PD410-3
4096 BIT HIGH SPEED STATIC
MOS RANDOM ACCESS MEMORY

DESCRIPTION The uPD410 is a very high speed 4K bit static random access memory. It is organized
as 4096 words by 1 bit per word and fabricated using N channe! silicon gate MOS
technology.

All signals to the device are TTL compatible except for Chip Enabte which is standard
+12 Voit MOS level.

Circuit operation starts with the rising edge of CE. Data is latched and vatid until
falling edge of CE. Address and Chip Select signals are latched on-chip to simpliify
system timing requirements.

FEATURES 4096 Words x 1 Bit Organization

Fully Decoded

TTL Compatible (except CE)

High Speed-Access Time: 90 ns max.

Cycle Time: 220 ns min.

Static Operation — No Refresh Required

Standby Power: 76 mW max.

Active Power: 470 mW typ.

Supply Voltages: Vpp = +12V, Vg = +5V, Vgg = -5V
Address Registers on the Chip

Three State Output

Standard 22 Pin Ceramic Dual-in-Line Package

Pin Compatible with uPD411 and Other 4K Dynamic RAMs

PIN CONFIGURATION  vggdq e 2P vss
Ag (2 21 Ag
A0 3 201 a;
AnQa 19 ag

css 4PD 18vpp
oin[e 410 17dce
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vee 12 JwE
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... 0°%C1w+70°c ABSOLUTE MAXIMUM

. -65°C 10 +150°C RATINGS*
-0.3 1o +20 Volts®D
-0.3 to +20 Volts
-0.3 to +20 Volts
-0.3 to +20 Volits
-0.3 to +20 Volts®
1.0W

Operating Temperature
Storage Temperature
All Qutput Voltages
All tnput Voltages
Supply Voltage Vpp
Supply Voitage Vgo
Supply Voitage Vss
Power Dissipation .

Note: © Relative to Vg

COMMENT: Stress above those listed under “Absolute Maximum Ratings’” may cause permanent
damage to the device. This is a stress rating only and functional operation of the device at these or
any other conditions above those indicated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions forextended periods may affect device

reliability.
*T,=25°C
T,-0Ct70C:Vpp = 12V - 6% Vg = BV © 5% Vgg = -5V + §%; Vgg = OV DC CHARACTERISTICS
LIMITS TEST
PARAMETER SYMBOL MIN MAX UNIT CONDITIONS
Input Leakage Current I 10 HA Vin = VILMIN to
VIRMAX
CE Input Leakage Current | I ¢ 10 uA Vin " VILCMIN to
VI HCMAX
Qutput Leakage Current Lo 10 uA CE -V cor
C5- vy
V@ = DV to 5,25V
Vpp Supply Current IDDOFF 200 wA CE ~ -1.0V to D.6V
during CE off
VpD Supply Current 1IDDON 20 mA | CE - Ve
during CE on
Average Vpp | kPD410 DDAV 24 mA
Current e mpay 32 D2 Minmum Cycte Time
uPD410-3 | Ippav 45 mA
Vg Supply Current Iag 100 uA
Ve Supply Current 1CCOFE 15 mA | CE =V cor
during CE off TS-Vin
Average Vi Current lccav 21 mA DouT = No joad
Input Low Voltage V)L -1.0 06 v
Input High Voltage Viy 24 Vee+t v
CE Input Low Voltage ViLe -1.0 0.6 v
CE Input High Voltage Vinc Vpo-1| Vpp*1 v
Output Low Voltage Vor 0 0.4 v loL = 3.2mA
Output High Voltage Vou 2.4 vee v 1ov = 2.0 mA
Ta=0°Cto 70°C; Vpp = 12V * 6%; VoG =5V * 5%; VBB = -5V * 5%; Vgg = OV CAPACITANCE
PARAMETER SYMBOL L UNIT TEST
MIN | TYP | MAX CONDITIONS
Address Capacitance CAD 4 6 pF VIN = Vss
CS Capacitance Ccs 4 [ pF VIN = Vss
DN Capacitance Cin 8 10 pF VIN = Vss
DQUT Capacitance CouT 5 7 oF VOUT = Vss
WE Capacitance CwE 8 10 pf ViN = Vss
CE Capacitance Cce 18 27 pf VIN = VSS
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Power ed

AC CHARACTERISTICS Ta=0°C10 70°C; Vpp = 12V * 5% Ve = 5V + 5% Vgg = -5V * 5%; Vgg = OV

LIMITS
40| 4101_] so2 | at03 TEST
PARAMETER | SvMBOL | MIN [ max] MINTMax] mIN [ max Tmin] max | uniT CONDITIONS
READ, WRITE AND READ-MODIFY WRITE
Address to CE 1aC o ) 0 0 ns
Set Up Time
Address Hold tAH 90 70 50 50 ns
ime
CE Off Time e 190 40 90 90 ns
CE Transition 3% of ! o 4 0 ags [ of 40| s
Time
CE off to Qutputf  tcp of 9] o| g0 0 90| ol 90 | ns
High Impedance
State
READ
Cycle Time tey 440 330 220 220 ns 0
T = ns
CE on Time e 230 | 2000 | 170 | 2000 | 110 | 2000 {110 [ 2000 | ns T
CE Output tco 190 140 90 80 [ s | Load = 50 pF + ITTL,
Delay Ref = 2.0 or 0BV
Access tACC 200 150 100 90 ns tacc = tAC
Time ot
CE 10 WE Wi 20 20 20 20 s
WE to CE on we 0 0 0 ] ns
WRITE
Cyele Time tcy 440 330 220 220 ns | t=10ns
CE on Time Ice 230 | 2000 | 170 {2000 | 110 | 2000 | 110 | 2000 | ns
WE to CE off W 130 100 70 70 ns
CE to WE ow 130 100 70 70 ns
Dy to WE 1DW 0 0 0 o ns
Set Up
Dy Hold Time 1DH 60 40 20 20 ns
WE Puise twp 130 100 70 70 as
Width
READ-MODIFY-WRITE
Read-Modify- tawc | 56D 420 280 280 ns [tr=10ans
Write (RMWI
Cycle Time
CE Width tcRw | 350 | 2000 [ 260 [2000 | 170 [ 2000 [170 | 2000 | ns
During RMW
WE to CE on we ) 0 0 0 ns
WE 10 CE off tw 130 100 70 70 ns
WE Pulse we 130 100 70 70 ns
Width
Dyn 1o WE tow 0 0 0 o ns
Set Up
Dypy Hold tDH 80 40 20 20 ns
Time
CE to Output tco 190 140 %0 80 | ns | Load - 50pF + ITTL,
Delay Ref = 2.0 or 0.8V
Access Time fACC 200 150 100 90 [ ns |'ACCTITAC
FIEO * T
PACKAGE OUTLINE B A : b K

uPD410D
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ITEM MILLIMETERS INCHES
A 27.43 Max. 1.079 Max.
B8 1.27 Max. 0.05 Max.
C 2,54+ 0.1 0.10
D 0.42 £ 0.1 0.016
E 254 +0.3 1.0
F 1.6 +0.2 0.059
G 3.5 0.3 0.138
H 3.7 03 0.145
1 4.2 Max. 0.165 Max.
J 5.08 Max. 0.200 Max.
K 10.16 + 0.15 0.400
L 9.1 +0.2 0.358
M 0.25 + 0.05 0.009

#PD410




uPD410

oy TIMING WAVEFORMS
1CE tcc
READ CYCLE o) ViHC
CE
@j— 4 ViLe
LAC [et—s] <——|‘AH ] T
ViH
ADDRESS
ADDRESS < STABLE B ADDRESS CAN CHANGE X
AND CS @
- ] 3 vy Vie
We
ViH
e Vie
fe——tCO |=—tCF
- — L S — VOH
= HIGH [ |® e High ———=
ouT impEDANCE!  UNDEFINED ® IMPEDANCE
+ ——— —————— Var
TFe—tacc——
VALID
ey
WRITE CYCLE oE ‘oc
Fo L ViHC
CE
—_—1 1AH - ViLc
TAC [ ] |
ViH
ADDRESS
ADDRESS ® STABLE ADDRESS CAN CHANGE
AND C8 ORI A
v
¥ _tcw, . 18
Vin
J— <—(wp
WE WE CAN CHANGE WE CAN CHANGE
ViL
] 1DW b 1CH
. Vin
oIN Dy CAN CHANGE Dy STABLE X Dy CAN CHANGE
ViL
o o — - — e \/
T HIGH —————] |- HIGH ———] OH
out IMPEDANCE UNDEFINED IMPEDANCE
—_———— R VoL
READ-MODIFY-WRITE CYCLE 'RWC
{CRW tce
L ViHC
®
CE
tAH ViLe
TAC ] — v
H
(@ ADDRESS
ADDRESS STABLE ADDRESS CAN CHANGH]
AND CS @
WC |mer] . ViL
W
¢ ViH
— @Y j=twp —_—
WE WE CAN CHANGE
— 1DW Vi
DH
ViH
oIN Dy CAN CHANGE, D) STABLE K DN CAN CHANGE
]I 3 ViL
[ [—— VoH
N HIGH © VALID e HIGH ——]
Pour impepance| UNPEFINED IMPEDANCE
_—— ; ————— Vo
Ft—— tac ———]
Notes: VDD~ 2V is the reference level for measuring timing of CE.

Vgg + 2V is the reference tevel for measuring timing of CE.

VIHMIN is the reference level for measuring timing of the addresses,
CS, WE and D|N.

@
@
©)]
@  ViLMAX is the reference level for measuring timing of the addresses,
CS, WE and D).

®

®

Vgs + 2.0V is the reference level for measuring timing of DQUT.
Vgs + 0.BV is the reference level for measuring timing of OQUT.
@ WE must be at Vi until end of tcO-
The information presented in this document is believed to be accurate and reliable. The information is subject to change without notice.
SP410-7-78-2.5K-GY
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