NEC
65,536 x 1-Bit

NEC Electronics Inc. Static CMOS RAM

Description Pin Contigurations

The uPD4361 is a 65,536-word by 1-bit static RAM  22_pip Prastic DIP
fabricated with advanced silicon-gate technology.

CMOS peripheral circuits and N-channel memory cells rodm M 2h vec
with polysilicon resistors make the pPD4361 a high- A do 2 b A
speed device that requires very low power and no clock A; ds oy A:i
or refreshing. Az O]4 190 Ara
The device is packaged in a 22-pin plastic DIP and 22-pin AaQS g 18P A
ceramic leadless chip carrier and has two types of As E & TpAn
access times, address and chip select. In addition, the :5 d : x 18P A

. 7 150 Ag
pPD4361C-L features low-power data retention. oour de 145 ag

WE (] 10 133 DN
Features GND O 11 120 cs
O 65, 536 x 1-bit organization 80 62494
o 8Single +5-volt power supply
O Fully static operation—no clock or refreshing 22-Pin Ceramic LCC
O TTL-compatible inputs and outputs
O Separated data input and output e § 2
O Three-state outputs
O Data retention current of 50 pA max available from
-L versions only Ao A4

0 Standard 22-pin plastic DIP and ceramic LCC As A1

o Standard JEDEC pin configurations

Aq A2
Ordering Information As A1
Part Number Access Time (max) Package Ae At0
#PD4361C-45 45ns 22-pin plastic DIP A7 Ag
C55 55ns Pout As
C-70 70ns
1PD4361C-45L 45ns
C-55L 55 ns B3IH-6250A
orok rone Pin Identification
uPD4361K-40 40 ns 22-pin ceramic LCC
ka5 5 Symbol Function
K55 558 Ag-Ass Address Inputs
Din Data input
Dout Data output
[l Chip select
WE Write enable
GND Ground
Vee +5-volt power supply

60086 New speeds to 12 ns will be avaitable in 1991. 7-5



NEC

Recommended Operating Conditions

pPDA4361

Absolute Maximum Ratings

Supply voltage, Voo -05t0 +7.0V Parameter Symbol MiIn Typ Max Unit
Input voltage, Viy (Note 1) -05t0 +7.0V Supply voltage Vee 45 50 55 v
Operating temperature, Topg (Note 2) Oto +70°C Input voltage, high Vi 22 Ve +05 V
Storage temperature, Tgrg (Note 3) -55t0 +125°C Input voltage, low Vi -05 08 v
Power dissipation, Pp 10W Operating temperature Ta [o] 70 °C
Exposure to Absolute Maximum Ratings for extended periods may Notes:
affectdevice rellabillty; exceeding the ratings could cause permanent (1) v, = —3.0 V minimum for 20 ns maximum pulse.
damage. The device should be opsrated within the limits specified
under DC and AC Characteristics.
Notes: Capeacitance
(1) ViNy = -3.0V minimum for 20 ns maximum pulss. Ta = 25°C; f = 1 MHz; Vi and Voyr = OV (Note 1)
(&) Topn for 4361K = ~10 to +85°C. Parameter Symbol Min Typ Max  Unit
(3) Tgrq for 4361K = -850 +150°C. Input capacitance CiN ] pF
Output capaclitance C 7
Truth Table oibind oouT i
Funotion T8  WE  InputOutput oo Notes:
Not selected H X High-Z Standby (1) This parameter ls sampled and not 100% tested.
Read L H Dout Active
Write L L High-Z Active
Block Diagram
Ag —
Ay —
Ay —
Mamory Cell
A3 —| Address | 8/ Row Array
Aqzg ——{ Bufter 7 Decoder 256 Rows
A X 256 Calumns
13 =]
Ag —
A —
| |
Sense Switch
D input %uu(:ux o
IN 4|;>-— Data ata “{;r; out
Control gw:r Contro!
|
Address Buller

BEERRRN

A4 Ag Ag A7 Ag Ag Aqg Aqy

831H-6251B
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uPDA4361
DC Characteristics
Ta = 0to +70°C; Vg = +50V £ 10%
Parameter Symbol Min Typ Max Unit Test Conditions
Input leakage current I -2 2 BA VN = 0V to Vg
Output leakage current Lo -2 pA Vour = 0V1o Ve G5 = vy
Operating supply current lcc 120 mA TS = Vi Ipout = OmA
Standby supply current Isg 20 mA TS =V

IsB1 2 mA TS 2 Vgc-0.2V;Vy s 02Vor 2 Vg -0.2V
Output voltage, low Voo 04 v loL = 8.0mA
Output voltage, high VoH 2.4 v loy = —~4.0mA
AC Characteristics
Ta = 0to +70°C; Vgc = +5.0V = 10%

#PD4361-40  pPDA361-45  uPD4261-55  uPD3361-70

Parameter Symbol Min Max MIn Max Min Max Min Max Unit TestConditions
Read Operation
Read cycle time trc 40 45 55 70 ns {Note 2)
Address access time tan 40 45 §5 70 ns
Chip select access time tacs 40 45 55 70 ns
Output hold from address change  toy 5 5 5 5 ns
Chip select to output in low-Z tLz 5 ] 5 5 ns (Note 3)
Chip deselact to output in high-Z tyz 0 22 0 25 0 30 0 30 ns (Note 4)
Chip select to power-up time tpu [} 0 (/] 0 ns
Chip deselect to power-down time  tpp 0 27 0 30 [ 40 [o] 40 ns
Write Operation
Write cycle time twe 40 45 65 70 ns (Note 2)
Chip select to end of write tow 37 40 50 60 ns
Address valid to end of write taw 37 40 50 60 ns
Address setup time s 0 0 0 0 ns
Write pulse width twp 23 25 30 40 ns
Write recovery time twh 0 [ 0 0 ns
Data valid to end of write tow 23 25 25 30 ns
Data hold time toH 0 [¢] ns
Write enable to output in high-Z twz [ 22 0 25 25 0 30 ns {Note 4)
Qutput active from end of write tow 0 0 ns  (Note 3)

Notes:

(1) Input pulse levels = GND to 3.0 V; input pulse rlse and fall times
= 5ns; timing reference levels = 1.5V, see figures 1 and 2 for
output load.

(2) All read cycle timings are referenced from the last valid address to
the first transitioning address.

(3) Transition Is measured at £200 mV from steady-state voltage
with the loading shown In figure 2.

(4) Transition Is measured at Vg + 200 mV and Vgy ~ 200 mV with
the loading shown in figure 2.
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pPDA4361

NEC

Low V¢ c Data Retention Characteristics (for -L Version Only)
Ta = 010 70°C

Parameter Symbot Min Typ Max Unlt Test Conditions
Data retention supply voltage Vceor 20 5.5 v TS 2 Vgg-02V; Vpyy 2 Vg -0.2Veor
0OV<Vyso2aVv
Data retention supply current lecor 1 50 BA Voo = 3.0V, T3 = Vgg-02V;
Viyz Voc-02VoroV < vy s 02V
Chip deselect to data retention tCoR 0 ns
Operation racovery time ty tac ns
Data Retention Timing
Data Retention R
5V
45V — — — 1 — — X — — — - — — - — — — - — — — — - — — — -
Vee
N Y/ S —— )
VCCOR — — —
_ cs2> Vee-02V
cs
viL
GND  — m m — = — = = —
831H-6259B
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pPDA4361
Figure 1. Output Load
5V
3400
Dout
2550 = 30 pF*
*Including Scope and Jig -
B3iH-57738
Figure 2. Output Load for tyz, t; z, twz, and tow
5v
480 Q2
Dout l
2550 { 5 pF*
“Including Scope and Jig =

BIIH-5774B




HPD4361

Timing Waveforms

Address Access Cycle

lac

Address ><

Address Valid

High Impedance

LAA e——1oH
toH |
Dout Previous Data Valid Data Valid
Notes:
1 WE is held high for a read cycle.
[2) The device Is continually selected, where C3 = Vi
83(H-57758
Chip Select Access Cycle
< tac
\ /
le—t O —»
= 1aCS OH
1tz - tHz >

Dout

Notes:
{1} WE is held high for a read cycle.

Data Valid High_
impedance

[2] Address valid prior to or coincident with the low transition of cs.

83I1H-62528
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NE C pPDA4361

Timing Waveforms (cont)

WE-Controlled Write Cycle

twe !
tAW
tcw

ST D /1
. ™ /-
7/////////////////////////@ = R@//////////A
. T —==

e

I} .
{2] 1t CS and WE go high simultaneously, the outpuls remaln in high impedance.




pPDA4361

NEC

Timing Waveforms (cont)
T3-Controlled Write Cycle

»3

twe

Address j{

R tcw
cs i

7 AW

[~

1
toWw———— DH
DiN Data-In Valid

L——IWZ———)

Dout

High Impedance

Data Undefined
[ 17777/
Notes:
n CS or WE must be high during address transition.




