N E C ELECTRONICS INC LYE D EE Lu427525 003523k 50b EENECE
Nb‘c HPDA43256A
32,768 x 8-Bit
NEC Electronics Inc. Static CMOS RAM
7”‘/6—23_,3

Description Pin Configurations

The uPD43256A is a 32,768-word by 8-bit static RAM  2g_pin plastic DIP or Minifiat
fabricated with advanced silicon-gate technology. Its

unique design uses CMOS peripheral circuits and N- —
channel memory cells with polysilicon resistors to make ﬁ“‘ E ! = 3 vee
the uPD43256A a high-speed device that requires very ;‘;’ - z Z D e
low power and no clock or refreshing. o s ot =N
Minimum standby power is drawn when CS is high, As Os 24 [ Ag
independent of the other inputs' levels. Data retention is Az Os g 2PAy
guaranteed at a power supply voltage as low as 2 V. The :3 E 7§ =2 g ok
#PD43256A is available in standard 28-pin plastic DI, ade B ; D oy
28-pin plastic miniflat, or 32-pin plastic TSOP A; d 1o 191 vOg
packaging. voy 011 183 voy
v0; O 12 17 3 1Og
Features voz 013 16 [0 1Og
O Single +5-volt power supply GND {14 151 V04
0 Fully static operation—no clock or refreshing Salh 6250
required
0 TTL-compatible inputs and outputs Pin Identification
@ Common I/O using three-state outputs Symbol Funetion
o One CS pin and one OE pin for easy application N Addrecs |
O Data retention of 2V minimum Po-Aia ress Inpute
O Standard 28-pin plastic DIP and miniflat packaging /01108 Data Inputa and outputs
0 Standard 32-pin plastic TSOP packaging cs Chip select
(with either normal or reverse bent leads) OE Output enable

WE Write enable

GND Ground

Vee +5-volt power supply

NC No connection

60054-1
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Pin Configurations (cont)

32-Pin Plastic TSOP (Normal Pinouts) 32-Pin Plastic TSOP (Reserve Pinouts)
PPD43256A pPD43256A
OE]1 o/ 2 [T A A1 o 321N0E
a2 3118 cs]2 31 [0 Aqy
NC 3 30 [J NC Nc O3 30 {1 NC
Ag 4 291 1V0g Vog [ 4 20 A
Ag]s 28 [ voy vo; 5 28 [ Ag
Az e 27 [ vog Vvog ] 6 271 A3
WE]7 261 VOg vos [} 7 26 1 WE
vec O 8 _ 2511 V04 voa ] 8 _ 253 vee
Aa 9 EJA 243 GND GND[] ¢ © EKR % 24 1 Aq
Az} 10 231 vog vos [ 10 230 A2
A1 22 1 V02 102 [} 11 220 a7
Ag )12 21 1 oy voq ] 12 210 A
AT 13 207 Ag Ap 12 200 A5
NG [ 14 190 ne NG 14 193 NC
A5 18 [ Ay Ay 15 1B
Ag ] 16 17§ Ay A6 171 Ag
Suffix ~EJA In the package identifler Suffix -EKA In the package identifier
denotes normal pinout sequence. denot pinout seq
B3FM-9106A




N E C ELECTRONICS INC blE D WM bL427525 0035238 389 EENECE

N E C puPD43256A

Ordering Information

Data Retention Current (max)

Catalog Part Number Access Time (max) Ta = 0 to 70°C(max) Package
uPD43286AC-85L 85 ns 50 A 28-pin plastic DIP(600 mil)
C-10L 100 ns
c-12L 120 ns
C-15L 150 ns
uPD43256AC-85LL 85 ns 20 pA 28-pin plastic DIP{600 mil)
C-10LL 100 ns
C2LL 120 ns
C-15LL 150 ns
HPD43256AGU-85L 85 ns S0 uA 28-pin plastic miniflat
GU-10L 100 ns
GU-12L 120 ns
GU-15L 150 ns
uPD43256AGU-85LL 85 ns 20 uA 28-pin plastic miniflat
GU-10LL 100 ns
GuU-12LL 120 ns
GU-15LL 150 ns
1PD43256AGX-10L 100 ns 50 pA 32-pin plastic TSOP (normal pinouts)
GX-12L 1200 ns
HPD43256AGX-10LL 100 ns 20 4A
GX-12LL 120 ns
HPD43256AGXM-10L 100 ns 50 pA 32-pin plastic TSOP (reverse pinouts)
GXM-t2L 1200 ns
1P DA43256AGXM-10LL 100 ns 20 LA
GXM-12LL 120 ns
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Absolute Maximum Ratings Truth Table
Supply voltage, Voo (Note 1) 05t +70V C8  OF  WE Function 110 lco
Input voltage, Viy (Note 1) -051t0 Voo + 05V H X X Not selected High-Z Standby
Output voitage, Vo (Note 1) -05to Vg + 05V L H H Not selected High-Z Active
Operating temperature, Topg Oto +70°C L L H Read Dout Active
Storage temparature, Tsyq ~55to +125°C L X L Write Dy Active
Power dissipation, Pp 10w 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

(1) X = dontcare.

under DC and AC Characteristics.

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 ViL -0.3 0.8 Vv
{Note 1)
szpfgtg':iﬂ MHE Vg and Vour = OV Input voltage, high  Vigq 22 Vec + 05V
Parameter Symbol Min Max Unit Amblent temperature _ Ta 0 <
Input capacitance G 5 pr  Notes:
Inputjoutput 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 = +50V £ 10%
Parameter Symbol Min Typ Max Unit Test Conditions
Input leakage current T -1 1 pA ViN = 0Vto Voo
I/O lsakage current Lo -1 1 pA Viio = 0V1o Vg TS 2 Vi or OF = Viy
orWE = Vi
Operating supply current  Iggas 45 mA C3 = V. (min cycle); lyo = 0V (Note 1)
lccaz 10 mA TS =V ljo =0V
lccas 10 mA TS = 02V;f=1MHz llo=0V;V s 02V
Vig 2 Ve -02V
Standby supply current  Igg 3 ma CS=vy
Isp1 0.002 0.1 mA TS 2 Vgc - 0.2V (Note 2)
Output voltage, low Vo. 0.4 v loL = 21mA
Qutput voltage, high VoH1 24 v loy = -1.0mA
Vouz Vec -05 A loH = -0.1 mA

Notes:

(1) nPD43256A-10L/-10LL/-12L/-12LL = 40 mA (max).

rPD43256A-151/-15LL = 35 mA (max).

{2) pPD43256AGX-10LL/-12LL = 50 pA (max).
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AC Characteristics (for L and LL Versions)
Ta = 0to +70°C; Vgg = +5.0V = 10%

pPDA3256A-85 pPD43256A-10 #PD43256A-12 upPD43256A-15

Tost

Parameter Symbol Min Max Min Max Min Max Min Max Unit Conditions
Read Operation

Read cycle time  tpc 85 100 120 150 ns

Address access  taa 85 100 120 150 ns (Note 2)
time
Chip select tacs 85 100 120 150 ns (Note 2)
access time

Output enable toe 40 50 60 70 ns {Note 2)
to output valid

Qutput hold toH 10 10 10 10 ns

from address

change

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

Output enable torz 5 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 output in

high-Z

Write Operation

Write cycle time  twg 85 100 120 150 ns

Chip select to tow 70 80 85 100 ns

end of write

Address validto  taw 70 80 85 100 ns

end of write

Address setup tas 0 0 0 0 ns

time

Write pulse twp 65 70 70 20 ns

width

Wirlte recovery  twgr 5 ' 5 5 5 ns

time

Data valid to tow 35 40 50 60 ns

end of write

Data hold time 1oy 0 0 0 0 ns

Write enable to  twnz 30 s 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) Input pulse levels = 0.8 to 2.2 V; input pulse rise and tall times = (2) See figure 1 for output load.

§ ns; timing reference levels = 1.5V, {3) See figure 2 for output load.
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Low V¢ ¢ Data Retention Characteristics

Ta = 010 70°C

Parameter Symbol Min Typ Max Unit Test Conditions

Data retention supply voltage Vccor 20 55 v CS 2 Vgg-02V

Data retention supply current lccoR 1 50 BA Vee = 30V; TS 2 Voo - 0.2V (Notes 1, 2)
Chip deselection to data retention tcoR 0 ns

Operation recovery time t tre ns

Notes:

(1) For uPD43256A-LL, Iccor = 20 pA (max) at T = 0 to 70°C and
3 pA (max) at T = 0 to 40°C.

(2) FornPD4325BA-L, Iccpr = 15 pA (max) at Ta = 0 to 40°C.

Data Retention Timing

Data Retention

Cs2 Vec-02v

[1) The other inputs (Addresses, OF, WE, I/Os) can be in a state of high impedance.

83H-6440B
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Figure 1. Output Load

5V

3 18000

$o00n :[1 100 pF*

1

“Including scope and jig
831H-6306A

Figure 2. Output Load for tcyz, loLz, tcnz, tonz, twuz, and tow

5V

3 18000

o —————¢

“Including scope and ig
B3H-6307A




N E C ELECTRONICS INC bLE D NN Lu27525 0035244 LA2 EENECE

N E C HPDA43256A

Timing Waveforms

Address Access Cycle

a3 tRe >
Address ‘)( Address Valid %
1AA »! 1oH
[&——toH
Dour Previous Data Valid W Data Valid

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

83IH-64368

Chip Select Access Cycle

e
[

Address }< Address Valid

AN YT
SN | T
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Timing Waveforms (cont)

WE-Controlled Write Cycle

P ¢ Y
% Y\[\ iy

W /F

t pW—————>1€— LDH —»

DIN Data-in Valid )<
l(——tWHZ——)- lq—t0w —>

High |
pout Data Undefined {Note 4] gh Impedance [Note 4]

Notes:

[1] A wite cycle occurs during the overlap of a low CSand alow WE.
2] TS or WE must be high during address transition.

[3] It OE Is high, the /O pins remain in a state of high impedance.

[4] During this period, the VO pins may be In the output state.
Therefore, input signals of opposite phase must not be applled.

83IH-64388

10
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Timing Waveforms (cont)
CS-Controlled Write Cycle

< twe >

Address ){ Address Valid ><

tAW

e~ tAS -} tow >
& J; ,
/

le twp ‘WR—A

T

1DW————tpH
DN Data-in Valid

High Impedance

Al
%
[y

Dour

Nates:

[1] A write cycle ocours during the overlap of alow CS and a low WE.
{2] CS or WE must be high during address transition.

[3] KOEis high, the YO pins remain in a state of high impedance.

83I1H-64398

1



