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NEC Electronics Inc. .. . . .. . . . .. _ static CMOS RAM
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Description - ' . _Pin Configurations
The uPD431000A is a 131,072-word by 8-bit static RAM 32-Pin Plastic DIP or Miniflat B

fabricated with -advanced silicon-gate technology:
CMOS: peripheral ¢lreuits and N-channel memory cells

with polysilicon resistors make the uPD431000A a high- ;’X“""
speed device that requires very low power and no-clock G cé";
or refreshing: e
Minimum standby power Is drawn when CE; is low, HA13
independent of the other inputs' levels, Data retention s g"ﬂ
guaranteed at a power supply voltage as low as 2 volts, ) 3:9
The uPD431000A s avallable in standard 32-pin plastic O
DIP, 32-pin plastic miniflat, and 32-pin plastic TSOP 3 Blate
. packaging. ) ; L GE+
, . 1108
Features H o7
O 131,072-word by 8-blt organization R ) g:g:
o Single + 5-volt power supply 104
O Fully static operatlon—no clock or refreshing ) P
a TTL-compatible inputs and outputs . _ - -
8 Commion I/O using three-state outputs —
0 Two GE pins and one OE pin for easy application
O Data retentlon current of 1 uA typical -
@ Data retention voltage of 2V minimum .
0 Standard 32-pin plastic DIP, miniflat and TSOR
packaging ) .
Pin Identification )
Symbol ) Function .
AgAg ' Address Inpute 7 ) ) L
1/0g - 1/O7 Data Inputs/outputs .
CEy, CEp Chlp enables 1 and 2 ) o
OE Output enable ) ) T
WE )  Wilte enabie )
GND 7 Ground '
Veo +5-volt powar supply

NG - No connectlon . . o -
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Pin Conflguratldns (cont)

32-Pin Plastic TSOP (normal leads, top view)

Ay L1 o . 32 {—10CE
Ap (T2 . ; . 31 Al0
Agia a0 [T GEy
Az 4 29 "1 vog
WE 15 28 [T o7
CEz [—je6 27 3 vog
A5 7 . : 26 T vog
vec 8 - IPD431000A . 5104 |
Ne o * 24 [C—1'GND
Ag ] 10 23 [ vog .
Aq L1 - 22 1 voy ’
Az 42 . : N - 21.1.3 104
A7 C13 : - 20 Aq -
A L] 14 19 Ar :
Ag 115 T 18 T Ay
Ag 18 : 17853 Ag
83YL-72358-
32-Pin Plastic TSOP (reverse bent leads, bottom view) ] ; - ’ -
OE ] 32 1A
Aqo T3t 2] Ay
P CEy ] %0 : Lo 3[—1As
- v0g ] 20 . - R - 4T A48
. Vo7 T} 28 swE
s : vog 7] 27 8 1CE2
¥o5 ] 26 71 A
V04 [ 26 pPD431000A 8 vce
GND T} 24 : .. 8fdnNo
vog C—f 23 10.[—1 A
vop [ 22 11T A
voq = 21 - - - 12 7 Aqz -
Ag ] 20 - 13y R ”
A g9 4.1 As
A2 18 - 15 =3 Ag .
Az ] 17 . 183 as
Notes:
[1] This package Is desigried to bg mounted with the top of the. package
closest to the mquniffig surface, In.this pasition, the exposed side will ba LT
the botton of the package.
. 83YL-72368
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Block Diagram
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Column
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Ag...A11,A13. .. Aqp

-

e R

WE R
- - sUHST428
- Absolute Maximum Ratings Recommended Operating Conditions o
Supply voltage, Vg (Note 1) ___-05to+7.0V  Parameter Symbol Min  Typ Max . Unit
Input voltage, Vi (Note 1) ~085to Voo + 05V Supply voltage Voo 45 50 -55 . VY
Output voltags, Yyo (Note 1) 0.5 to Voo + 08V (nput voltage, low VIL -0.3 ) 08 v
Operating temperaturs, Topg 010 +70°C  Inputvoltags,high Vg 22 Voc+05 V
Storage temperature, Tsta _ =65t0 +125°C " Amblent temperature Ta -0 70 C
Power dissipation, Py 10W  potes: '
Exposure to Absolute Maximum Ratings for extended periods may. (1) -8.0V minimum (pulse width = 50 ns).
alfect device. rellabllity; exceeding the ratings could: cause perma- ‘ ) :
nent damage. The device should be operated within the limits Truth Table .. .
:.Zeg:l:ed under DC and AG Characterlstics. . Funotion —5-1 : CE; OF VTE o lcé
) : e : "Notselested H X X . X  HighZ Standb
(1) ~3.0V minimym (pulse width = 0 ng). — gkt : 2 s ey
. 7 ) Not selected X L - X X High-Z  Standby
Capacitance Selected L H H H  HghZ Adtiw
TA-f +2§"C:f = 1_MHZ: ViyandVoyr = 0V . Head L H L - H Dour  Active
Parameter Symbel M.In ~ Typ  Max ] Unit Witte L H X L Dy Active
Input capacitance C 6 pF — - -
- — - Notes:
Input/output capaoitance Cyo 10 pF . . . :
- - - = (1) X = dont care. - R
Notes: R - . R
(1) This parameter Is sampled and not 100% fested,
7-95
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Part Number ~ Access TIme. (max) Isgq (max) Package
HPD431000ACZ-70 70ns - 2mA a2-pin plastle DIP
0Z-85 85 ng .
CZ10 100 ns 7
HPD431000ACZ-70L ~ 70ns 0.4 mA
cz-85L 85ns '
.ozl 100 né 7
UPD431000AGW-70L. 70 ns 0.1 mA 32-pin. plastic miniflat
GW-85L 85 ne ’ : ’
aw-1ol 100ns » . )
1PDA1000AGZ-70-KIH 70ns - 2mA 32-pln plastlc TSOP
Qz-85-KH 85ns : (norma leads)
@Z-10-KIH 100 ns
HPD431000AGZ-70L-KUH 70 ns 0.1 mA
QZ-85L-KJH 85 ne
QZ10L-KIH 100 ns ] ]
HPD431000AGZ-70-KKH 70ns 2mA d2-pln plastic TSOP
. 62-85-KKH 85ne (re'v?rse' bent leads)
GZ-10-KKH 100 e
HPD431000AGZ-70L-KKH 70ns 0.1 mA
GZ-85L-KKH ~ 85ns
QZ-0LKKH 100 ne
Notes: ) )
(1) Contaat your NEC sales representative for data sheet and prod- R
uct avallabllity for the -LL verslon of the-uPD431000A.
DC Characteristics
Ta = 0to +70°C; Voo = +5.0V = 10% )
Parameter Symbol Min Typ Max Unit Test Conditions
Input leakage ourrent hy -1 i A - Viy=0VtoVge
I/O loakage current o -1 1 LA " Vyo.= oVto Vegi € CEy = Vi, or CEg = Vj,
) . orOE= ViyorWE= V), - -
Operating supply current locat ' 40 70 mA CE; = Vi CE2 = Vu-ﬂ tha = tRQ(mln):
: S : , Wo=OmA
loca2 16 mA TEq = Vii.CE2 = Viji lyo = OmA
N lcoas 10 mA Vog1 2 02V; Voga = Voo~ 02V, tre or two
o = 1MHz; Vijy s 02V orVly = Vgg - 0.2V
Standby supply cureent lag § mA CE; = Vi orCBp = Vi (Note 1) . .
lsB1 . 0.02 2 mA - CE{ and CEp = Voo - 0.2V (Note 2)
legz 0.02 2 mA  GEz < 02V (Note2)
Output voltage, low VoL 0.4 v loL=21mA
Qutput voltage, high ~ Vou 24 ) Vo lgy=-10mA

Notes:

(1) lgg = 3.mA (max) for -L versions.

(2) lspj and lgga = 0.62 mA (typ) and 0.1 mA {max) for-L varsions.
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AC Characteristics
Ta= 0to +70°C; Voo = +5.0V = 10%

| pPD431'ooo_A
”"‘T;asfzs;id ‘

T
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sPDA31000A-70  pPDA31000A-85 - #PD431000A-10 .
Parameter Symbol Min Max Min Max. Min ~Max : Untt Test Conditions
Read Operation ' ' o
Read cycle time the 70 85 100 o ns
Address access tlme ) taA 70 85 ' 100 ns (Note 2)
GEy access time 1601 70 85 100 ne  (Note2)
OE; access time tcoz 70 85 100 ns  (Note2)
Output enable to outputvalld  ~ tog ] 45 , - 50 ns - (Note2)
Output hold from address change  top 10 10 ) 10 ns
BE{ to output In low-Z tL 21 10 10 10 ‘ns  (Noted) ]
CEj to output In low-Z O 10 10 10 ns: (Note 3)
Qutput enable to output in low-Z toLz [} ) 5 ,7 - B ) ng.  (Note'd)
OF; to output In high-2 24 25 30 8 ns  (Noted)
CEjs to output in high-2 tHzo 25 30 35 ns  (Note 8)
Output enable to-output In highZ  toyz 25 30 3B ns (Noted
Write Operation o '
Write cycle time twe 70 85 100 ns
CE1 10 end of write  towy 60 75 ) ns
CEj to end of write - towe 60 75 ) 0 ns
Address valld to end of write taw 60 75 T 90 Vrns
Address setup time _ tas 0 0 ) 0 ) s
Write- pulse width twe 55 65 75 '
Wrlte recovery time twn 5 5 5 ns
Datavalld to end. of wrlte tow a5 a5 40 ns
Data héld time toy [ 0 0 7 ns
Write enable té output in high-2 twHz 25 30 .85 ns  (Note 8)
Output actlve from end of wrlte tow 5 & 5 ns  (Noterd)
Notea: )

(1) Input pulse levels = 0.8 ta 22 V; Input rise and fall times = &'ns;

timing reference levels = 1.5V.

(2)- Seoflgure:1 for cutput foading.
(3) See figure 2 for cutput loading,
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Figure 1. Output Loading
e sy L T -
. - N N % 13000 L.
Vo - — - J_
%0Q l - ]:WOPF' -
‘ncuding scopeandfg S o
. 83IH 57438
Figure 2. Output Loading for tyz1, tyzz, .21, .22, toLz tonz, tow, and tyyz
- BV o o i
» % 1800 €1 - o .
“ ‘ o 4 o
920Q _ :[5':4:' _ ’ X _' ‘
" “lacluding s¢ope and fig ' -
- ) 8IHE7MB
Lo Low Vec Data Retention Characteristics (-L Version Only)
Ta = 0to +70°C 7 S
Parameter ) Symbol Mln' Typ  Max Unit _Test Condltlons B
Data retention supply voltage VeoDRt 2 R v CEy 2 Vgo~02ViCEs = Vcc -02Vv.~
. . : ) oo CEy s 02V )
- - VooDR2 2 . 86 V- CEps o2V
Data retontion supply ourrent leobRt 1 CpA Voo = 3.0V; CE; = Vcc -0, 2V.
7 o CE» = Vec =02V orCEp s 02V (Note 1)
lccore 1 50 “uA Voo = 3.0V CEp < OZV (Note 1)
Chip doselection to data retentlon  topn ' s
Operatlon- recovery time - ] ms

Notas:

(1) At010.40°C, the maximum for looprs and locorz 19 15 A
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Figure 3. CE;-Controlled Data Retention Timing

Data Relentiort . *
< toDR-><— - -

5V .
45V — — — — e e L e e e

Vee

CVH—— = T T T T e s - =
VECDR — — —

VCEq2Vee = 0.2V
& '

Vit ,
GND——-—--——-—-—————'————"'—'—‘“—'——'—?’———.——'—'-—‘j——,a--——'
N Note: ’ N
. [§) CEamustbe equal to or figher than V&G - 0.2V, or equal to 6 lower than 0.2 V,
The other Inputs (Addresses, OE, WE, VOs) can be In high Impadance.

Figure 4. CEz-Controlled Data Retention Timing

Data Retontion . >
tn |
ViL— — — =X e o e e e e e e e — —— e e ——— i —=
VeE2 g 02V
GND——-—-——-—-———————--—: ————— e e e e e e e T i e e
Note: o e v
{1) The other Inpuls (Addresses, CE1, OF, WE, VOs) can be In high Impedance.
asm-mos
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- Timing Waveforms o
H;,'a'drcycle
, — —
D e ’ )li O
i ” o]

- \\\\\\\\\'\\\\\\\ .

////////////////

<——u1——+>'

o>

|——tHz{

’//////////////; |

] WE is high for & read cycle,

[2) Address valld prior to or ¢calncident with the (atter of the law lranslﬁon of GE1
or the high transitfon of CE2.

( | | \li\\\_l\\\ \\\\\\
= \\\\\\\\\\\\\\\\\\\\\\\\\ B //////// //// /,

. BuHS7458
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Timing Waveforms (cont)
WE-Controlled Write Cycle

| '714’6'-'23-174'_’

[11 A wrlte cycle occurs during the overlap of a low CE1 and WEand ahigh CEa, ‘
7] CE1 or WE must be high or CE2 must be tow durlng address transition..
8y ir CEls high, the VO pins remaln In high Impedance, ’ -

{4]. During this parlad, the VO plhs may be In the ou!put state; therefare, Input signals of
oppaslte phase to the output must not be appiled

Y — X
- T | S
S/ R AN
. R

[ s o - e

83157458
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Timing Waveforms (cont)
CEy-Controlled Write Cycle

Y

DD S —— '
o <—fAs—>| ‘< ~tewt >l >, B
=TT W f

R R

—lCW2:

l YN

LN

TR

4

taw

4

[~y

NN 7

1
- - IDW ——=—> OH '
Din : : " DatanValld

High Impedénoe )

 Dour

Notes: - . .
(1] Awrlta cycle occurs durlng the overiap of alew CEqand WEand a high CE:
2 CEl or WE must be high or CE2 must be low during address transiton,

(3] If OE Is high, the VO pins remalri In high Impadance.

83H-57478
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Timing Waveforms (cont)
CEz-Controlled Write Cycle

bi2?525 0032159 & EENECE
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-

>

Address )L 7

A

= T

<—tAS—_;L <——-——xcw2,r
o« | g

\

T |

e \\\\\\\\\\\\\\\{ ,

i

T

Data-In Valid

DIN 7 . , , %‘__ 7 4‘1 7

High impedance
Dour - : ;

Notes:

4] ll\LvrIte cﬁle occurs during the overlap of alow CE{and WEand a high.CE2.
(2] CE{ or WE must be high or CE2 must be low durng address transition.

[3] it OE s high, the VO pins remaln In high Impedanca,

' 83H-57448 |
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