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HPLDA43250A

32,768 x 8-Bit
NEC Electronics Inc. Static CMOS RAM
Tm4e-23 -1 3
Description Pin Configurations
The pPD43256A is a 32,768-word by 8-bit static RAM  23._pin prastic DIP or Miniflat
fabricated with advanced silicon-gate technology. Its
unique design uses CMOS peripheral circuits and N- \J
channel memory cells with polysilicon resistors to make :‘4 ' 28 P Voo
the uPD43256A a high-speed device that requires very ﬁ‘é E g z; g X"E
low power and no clock or refreshing. B e e g = A;3
Minimum standby power is drawn when CS is high, As 05 24 J Ag
independent of the other inputs’ levels. Data retention is Ase 23 P Ay
guaranteed at a power supply voltage as low as 2 V. The g7 g z2poe
1#PDA3256A is available in standard 28-pin plastic DIP, A"- E: g 2 ;' Ao
28-pin plastic miniflat, or 32-pin plastic TSOP A; de = 538
packaging. voy O 11 18 vo,
Voy O 12 17 1 1Og
Features vos [ 13 16 |1 VOg
2 Single +5-volt power supply GND [ 14 15 H V0
O Fully static operation—no clock or refrgshing Salb 2584
required
0 TTL-compatible inputs and outputs Pin Identification
o Common I/O using three-state outputs Symbol Function
0 One CS pin and one OE pin for easy application -
O Data retention of 2 V minimum Po-Aia Address Inputs
O Standard 28-pin plastic DIP and minifiat packaging ~ /01-VOs Data Inputs and outputs
0 Standard 32-pin plastic TSOP packaging [+1] Chip selact
(with either normal or reverse bent leads) OE Output enable
WE Write enable
GND Ground
Vee +5-volt power supply
NC No connectlon

60054-1
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puPD43256A

NEG

Pin Configurations (cont)

32-Pin Plastic TSOP {(Normal Pinouts)

32-Pin Plastic TSOP (Reserve Pinouts)

WPD43256A
OE 1 Ny 32 7 Ao
A2 s1[acs
NC 3 30 2 NG
Ag[] 4 201 ¥0g
As s 28 {1 V07
Az 6 27 [1 vVog
WwEC]7 261 105
Vec O 8 _EA 251 0y
A 9 24 1 GND
A 10 2311 VO3
Ay 1 22 11 10n
Ag (] 12 21 [7 1oy
As ] 13 207 Ap
NC [ t4 19 [1 NC
A s 18 A
Ag 18 17| Ay
Suffix —EJA In the package identifier
denotes normal pinout sequence.
BIFM-9106A

nPD43256A
Ao O] o 3211 0E
¢Sz 31 [ Agy
NC O 3 301 NC
vog [] 4 290 ag
vo; s 280 Ag
vog [ & 27 A3
vog [j 7 26 |1 WE
vos ] 8 _ 2513 Voo
GND[] 9 O EKA O‘%]AM
voz [} 10 230 A2
¥oa O 11 20 a7
voq ] 12 210 As
A O 13 2013 Ag
NC ] 14 19 3 NG
Aj ] 15 180 A
Ap [ 16 17 [ As
Suffix -EKA In the package identifier
denotes reverse pinout sequence.
SHMO1008




N E C uPD43256A

Ordering Information

Data Retention Current (max)

Catalog Part Number Access Time (max) Ta = 0 to 70°C{max) Package
1PD43256AC-85L 85 ns 50 uA 28-pin plastic DIP(600 mil)
C-10L 100 ns
C-12L 120 ns
C-15L 150 ns
uPD43256AC-85LL 85 ns 20 A 28-pin plastic DIP{600 mil)
C-10LL 100 ns
C-12LL 120 ns
C-15LL 150 ns
HPD43256AGU-85L 85 ns 50 yA 28-pin plastic miniflat
GU-10L 100 ns
GU-12L 120 ns
GU-15L 150 ns
MPD43256AGU-85LL 85 ns 20 uA 28-pin plastic miniflat
GU-10LL 100 ns
GU-12LL 120 ns
GU-15LL 180 ns
HPD43256AGX-10L 100 ns 50 pA 32-pin plastic TSOP (normal pinouts)
GX-12L 1200 ns
¢PDA43256AGX-10LL 100 ns 20 A
GX-12LL 120 ns
HPD43256AGXM-10L 100 ns 50 LA 32-pin plastic TSOP {reverse pinouts)
GXM-12L 1200 ns
HPD43256AGXM-10LL 100 ns 20 uA
GXM-12LL 120 ns
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Block Dlagram
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Memory Cell
Address Row Array
Buffer Decoder 512 Rows
64 x 8 Columns
Sense/Switch
Output
Data
Input Column
Data Decoder Control
Controt
Address
Buffer
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NEC

pPDA3256A
Absolute Maximum Ratings Truth Table
Supply voltage, Vo (Note 1) 0510 +70V TS OE WE Function TT] lce
Input voltage, Viy (Note 1) -051t0 Vo + 05V H X X Not selected High-Z Standby
Output voitage, Vip (Note 1) -05to Vgg + 05V L H H Not selected High-Z Active
Operating temperature, Topg 0to +70°C L L H Read Dout Active
Storage tempsrature, Targ ~55t0 +125°C L X L Write Diy Active
Power dissipation, Pp 1.0W Notes:

Exposure to Absolute Maximum Ratings for extended periods may
affectdevice rellability; exceeding the ratings could cause permanent
damage. The device should be operated within the limits specified
under DG and AC Characteristics.

{1) X = don'tcare.

Recommended Operating Conditions

Parameter Symbol Min Typ Max Unit
Notes: Supply voltage Vee 45 50 55 v
(1} -3.0V minimum (pulse width = 50 ns), Input voltage, low Vie -03 08 v
(Note 1)
Tfipfgoctaniﬂ M Vi 80 Vour = OV Input voltage, high  Viq 22 Voo + 05V
Parameter Symbol i Max Unit Ambient temperature T ¢ 70 °C
Input capacitance G 5 pr  Notes:
Input/output capacitance Cyo 8 pF (1) -3.0V minimum (pulse width = 50 ns).
Notes:
(1) This parameter is sampled and not 100% tested.
DC Characteristics
Ta = 0to +70°C; Voo = +5.0V = 10%
Parameter Symbol Min Typ Max Unit Test Conditions
Input leakage current L -1 1 pA ViN = 0Vto Voo
I/O lsakage current ho -1 1 BA Vo = 0V1o Vo TS 2 Viyor OF = vy
orWE s V.
Operating supply current  Igcay 45 mA C3 = Vi_ (min cycle); lyo = 0V (Note 1)
lccas 10 mA TS =v lo=0V
lccas 10 mA T8 <02V,f=1MHz lo=0V;VLs 02V,
Viu 2 Voe-02V
Standby supply current  Igg 3 ma CSz2Vu
Iseq 0.002 0.1 mA TS = Voc-0.2V (Note 2)
Output voltage, low VoL 04 v loL=21mA
Qutput voltags, high VoH1 24 v loy = -1.0mA
Vouz Vec - 06 v low = -0.1mA

Notes:

(1) pPD43256A-10L/-10LL/-12L/-12LL = 40 mA (max).
rPD43256A-15L/H15LL = 35 mA (max).

{2) nPD43256AGX-10LL/~12LL = 50 pA (max).

TR Y e b
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| pPD43256A N E C

AC Characteristics (for L and LL. Versions)
Ta = 0to +70°C; Voo = +5.0V = 10%

pPD43256A-85 pPDA3256A-10 pPD43256A-12 pPD43256A-15 Test

Parameter Symbel Min Max Min Max Min Max Min Max Unit Conditlons
Read Operation

Read cycle time  trc B85 100 120 150 ns

Address access  taa 85 100 120 150 ns {Nate 2)
{ime
_Chip select tacs 85 100 120 150 ns (Note 2)
access time _

Output enable toe 40 50 €0 70 ns {Note 2)
to output valid

Output hold ton 10 10 10 10 ns

from address

change

Chip select to tcLz 10 10 10 10 ns (Note 3)
output in low-Z

Qutput enabls torz 5 ) 5 5 ns {Note 3)
to output in .
low-Z

Chip select to tcHz 30 35 40 50 ns (Note 3)
output In high-Z

Qutput enable toHz 30 35 40 50 ns {Note 3)
to outputin

high-Z

Write Operation

Write cycle time  twg 85 100 120 150 ns

Chip select to tcw 70 80 85 100 ns

end of write

Address valid to  taw 70 80 e5 100 ns

end of write

Address setup tas 0 0 0 0 ns

time ‘

Write pulse twp 65 70 70 80 ns

width

Write recovery  twp 5 ' 5 5 5 ns

time

Data valid to tow 35 40 50 60 ns

end of write

Dataholdtime  tpy 0 0 0 0 ns

Write enableto  twHz 30 3s 40 - 50 ns (Note 3)
output in high-Z

Output active tow 10 10 10 10 ns {Note 3)
from end of

write

Notes:

(1) tnput pulse levels = 0.8 to 2.2 V; input pulse rise and tall times = (2 See figure 1 for output load.

5 ns; timing reference levels = 1.5 V. {3) See figure 2 for output load.



N E C HPDA43256A

Low V¢ Data Retention Characteristics

Ta = 0to 70°C

Parameter Symbol Min Typ Max Unit Test Conditions

Data retention supply voltage VcopR 20 55 v CS 2 Vg -0.2V

Data retention supply current lccoR 1 50 #A Voo = 3.0V; 68 = Voo - 0.2V (Notes 1, 2)
Chip deselaction to data retention tcoR 0 ns

Operatich recovery time 1 tac ns

Notes:

(1) For uPD43256A-LL, IgcoR = 20 gA (max) at Ta = 0to 70°C and
3 pA (max) at Ty = 0 1o 40°C.

(2) For nPD43256A-L, locpr = 15 kA (max) at Ta = O to 40°C.

Data Retention Timing

Data Retention

vVce

CS» Voo -02vV

Note:
[1) The other inputs (Addresses, O, WE, \Os) can be in a state of high impedance.

83H-64408
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pPDA43256A

Figure 1. Output Load

5V

% 180002

‘D

20000 1100 pF*
4 l

*Including scope and |ig

83IH-6306A
Figure 2. Output Load for icyz, foLz, tcnz, tonz, twhz, and low
5V
3 180002
Yo ————1
2 900 Il S pF*
“Including scope and |ig
BIH-G307A




N E C HPD43256A

Timing Waveforms

Address Access Cycle

|— »

-+ tRe I
Address ‘* Address Valid
< tAA »] toH
<ty
Dour Previous Data Valid Data Valid

Notes:
[1] WE is held high for a read cycie.
[2] The device is continually selected, where CS = OE = VIL-

83IH-6436R

e |

= \\\\\\\\\\\\\\V; tc ‘ ; ////{/////////Z
= \\\\\\\\\\\\\\\\\\\\:* m? : /////t/'///////////'
DouT High mpedance {@; Data Valid = :%Tp:fh‘;

Notes:
[1] WE is high for a read cycle.
[2) Address valid priar to or coincident with the low transition of CS.
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Timing Waveforms (cont)

B\ Iy

DIN

Dout

-

\ /
tpw————»1«— IDH
Data-in Valid
F—sz——» l*—tow——ﬂ
Data Undefined [Nots 4] High Impedance [Note 4]
Notes:

[1] A write cycle occurs during the overlap of a low CSand alow WE.
{2] TS or WE must be high during address transition.
[3] If OE Is high, the VO pins remain in a state of high impedance.

[4] During this pericd, the KO pins may be In the quiput state.
Therefore, input signals of opposite phase must not be applied.

83IH-64388
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N LC h pPD43256A

Timing Waveforms (cont)

CS-Controlled Write Cycle
< twe >
Address )( Address Valid X
tAW »
e IAG 3l tcw >
= /
{4— twp P L WR —]
" T,
AWM ] ,
1DW ————»j—t1DH
OiN Data-in Vaiid
High Impedance
Dour
Notes:
[1] A write cycle oceurs during the ovaerlap of a low CS and a low WE.
f2] CS or WE must be high during address transition.
[3] FOE (s high, the O pins remain (n a state of high impedance.
B31H-64358
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