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CMOS 16384-Bit Static Random Access Memory . LH5116-15/-20
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LH5116-15/-20

CMOS 16384-Bit Static Random Access Memory

'||h I

B Description - B Pin Connections
The LH5116-15/-20 are fully static RAMs
organized as 2,048 X8-bit by using sillicon-gate
CMOS process technology. AT} o i Vee
As[2] EAS
AsfE] : [22] Ao
. A 2WE
B Features As[3] [20]0E
1. 2,048 X 8-bit organization A g A
2. Single +5V power supply AT 5]CS
"3. Fully static operation Ad[3] : 17]1, Os -
4, All inputs and outputs TTL compatible 1 Ou[3] 16]1 - O:
5. Three-state outputs ’ I 0fi0} T3]1- 08
6. Access time (MAX.) 1.0a[] [13]1 05
LH5116-15 : 150ns, LH5116-20 : 200ns GND[T 1 01
7. Supply current at standby mode 1 A L /
(MAX.) on +2V supply voltage .
- Top V
8. 24-pin dual-in-line package 24DIP op View
Bl Block Diagram
) F—Cs
[z @ Vee
g 2 Menmory array _ 1)GND
Address input < T 3 128 rows
= g = . 128 columns
o= Q .
[ <=1
“ =T
( T2
g Sense amplifier l
Data I 0+ 3 K
S Column decoders >
: & o
| == -
Column :’\\
r_y address buffers 1L
CS
Write input (1)
Chip select (18
Output enable 29

Address input
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Bl Absolute Maximum Ratings

Parameter | Symbol Rating Unit Note- ) ’ RS
Supply voltage Vee —-0.3~+7.0 v |- 1 ’ - o
Input voltage Vin —0.3~Vc+0.3 v 1
Operating temperature Topr 0—~+70 C
Storage temperature Tstg —55~+1560 T

Note 1: The maximum applicable voltage on any pin with respect to GND.

v

B DC Characteristics - (Vee=5V£10%, Ta=0~+70T)
Parameter Symbol Conditions MIN. TYP, MAX. Unit | Note
Input low voltage Vo . —0.3 0.8 \
Input high voltage Vi 2.2 Veet0.3  V
" Qutput low voltage VoL Io.=2.1mA 0.4 \'
QOutput high voltage Vou Ioy=—1.0mA 2.4 \'4
Input leakage current [ | Vin=0V, Vcc 1.0 PA
Output leakage current lol | CS=Viu, Viyo=0V~Vcc 1.0 HA
Current consumption leer. I[,0=Om1§ (—O—E=VCC) 15 30 mA L
e I;;0=0mA (OE=V) - i 25 40 mA
Current consumption I CS=Vce, all other input pins= 1 : A
during standby ccL 0V—Vec

Note 1 : §=OV ; all other input pins=Vcc ’
Note 2 : CS=Vu; all other input pins=Vm

B AC Characteristics

(1) Read cycle (Vee=5V£10%, Ta=0~+70C)
LH5116-15 LH5116-20 .

Parameter Symbol =T vp, | MAX. | MIN. | TYP. | MAX. | °"¢
Cycle time tre 150 200 ns
Access time tacc 150 200 ns
Chip enable time tce 150 - 200 ns
Chip select time tes 15 ) 20 ns
QOutput enable access time toe ' 75 100 ns
Qutput select time : tos 15 20 ns
Qutput turn-off time (from CE,)| tpr 0 40 | 0 60 ns
Qutput turn-off time (from &l) torez 0 40 0 60 ns
Data hold time tou 15 20 ns

(2) write cycle (Vee=5V£10%, Ta=0~707T)
. LH5116-15 LH5116-20 . .

Parameter Symbol YN T TYP. | MAX. | MIN. | TYP. | MAX. | UMt
Cycle time twe 150 200 ns
Chip select time tew 110 135 ns
Access time taw | 110 ) 135 ns
Address setup time tas 0 5 ns

Pulse width twp 110 140 ns
Recovery time twr 20 - 36. ns
Qutput floating time from OE tori1 40 60 ns
Data setup time tow 70 80 ns
Data hold time tou 10 10 ns
Output active fime from WE tow 15 20 ns
Qutput floating time from OE toF2 ” 40 60 ns
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CMOS 16384-Bit Static Random Access Memory

Test conditions of AC characteristics

® Input voltage amplifude ««==sssessrressrereressentenisssnnnnennns 0.8~2.2V
® Input rise/fall time «+esesseesessrmneesssaneeesssnneanes Cressennae 10ns
®  Timing reference level«t-«rressersresssssssessssssnnnarsnsnencs 1.5V
® Output load condition =--+-r=reereeeeess RETITTIEDNIPPITIIOPPPPETLD 1TTL+ 100pF

M Low Voltage Data Hold Characteristics

(Vee=5V£10%, Ta=0~+70C)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Supply voltage for data hold [ V¢epr Ves=Vee, Vin=0V or V¢ 2.0 |. A"
Vee=VE=2.0V, ’ '
Eﬂpply current for data hold Icepr V=0V or Vee 1 - pA
g setup time t$oR - tre ns
CS hold time trprR tre ns
B Capacitance (f=1MHz, Ta=25%)
Parameter Symbol } - Conditions MIN. TYP. MAX. Unit
Input capacitance "Cin Vin=0V 5 pF
Input/output capacitance Cio Vio=0V 8 pF
M Timing Diagram B
(1) Read cycle
trC
’ A
Ao—~Aro
tace l<——tou—> ’
- . tcE —
Cs \ /
toE 1<—-tDF1—>
oF A\ /
"
*——tos—f—j i I‘-tan
. tcs r X
1/0,~1/0s <<< Data valid »}}—
A
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{2) Write cycle (Note 3)

1SE D l 81807948 0001011 ul

LH5116-156/-20

T-46-23-12

twe
Ao~Are ><
t Note 5
Eaw wR(\= ote 5)
o=/ N\
tcw (Note 7)—y
CcS \ . tDFl(Note 9)
[=tas-] tgvl\i‘)te Y to(\yOte —8) >t
. = A
(Note 6) tow (Note 10)
tpr2 ton
————————————— s -
1/0:~1/0 Data valid

(...

Note
Note
Note
Note

Note
Note
Note

3 : WE must be high when there is a change in Ao—~Alo.

4 - When CS and WE are all low at the same time, write occurs during the period twe.

5:
6:

7
8

9:
Note 10 :

twr is the time from the rise of CS or Wﬁ, whichever is first, to the end of the write cycle.

During this period the input/output pin is in an output condition, so input with a phase reversed from

that of the output is not permitted.

: OE is maintained at “L" level,

: If CS should drop at the same time as WE or later, the output [;uffer is maintained at high impedance.

Dout outputs data with the same phase as the input data of this write cycle.

If CS is low during this period, the input/output pin is in the output condition. During this condition, a

data input signal with a phase oppesite that of the output is not permitted.

(3) Low voltage data hold

LR Data hold time LROR
5.0v _Yee
45y "o T T (T T T T T T T
Vi —————fm——\—————————————-
Veeor —=—=—
Vi
GND -—————————er e e e e e —
B Pin Description
Signal Pin name
Ao:Am Address input
cs Chip select
E Qutput enable
WE Write enable
_1/0,~1/04 Data input/output -
Vee Power supply
GND Ground
7& OE WE Made [/01~38 Supply cﬁrrenl
L X L Write Diy QOperation {Icc)
L L H Read Dout Operation {lcc)
H X X Deselect High Z Standby (I¢g)
L H X Qutput disable High Z Qperation {Icc)
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[ | Electrical Characteristics Curves (Vee=5V, Ta=257C unless otherwise specified)
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Access time vs. ambient temperature
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Package Qutline.
: - - T-90-20
Package Outline (Unit:mm) ' ' ’
16DIP 16 ' ’ 9
: Mt r"’nr“l ™M r'%
W L] l\r”[uj Lu—‘ L] [J i "
1 19,2508 l'é gj 7.620v"
1
1
v 9 5TV “?: J 0.2510405
18DIP 18 -10
TR ela Tt T sl a i)
U P UL
23,0402 3l 7.627V":
=l ,
i
20DIP "2
: I I o B e O o O B e B e B
] Pt k)
N S |
FLILIL] Lu”LuJ N REEW [J
1 74 51025 . ) : o
] 2% 7.627Y"
oy | i
( Y /ammm)
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'T-90-20
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| 7 T-90-20 Package Outline
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' Package Outline ,

T-90-20
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