| Ordering number: EN 44844

CMOS LSI

No. 4484A

LC3564RM/RMF-10LV/12LV/15LV

64 K (8192 words x 8 bits) SRAM

Overview

The LC3564RM/RMF are 8192-word x 8-bit, asynchro- ® Package

nous, silicon gate, low-voltage CMOS SRAM LSIs. « SOP 28-pin plastic package (450mil): LC3564RM
They operate from a 2.0 10 3.6 V supply,.making them series) .

ideal for hand-held, battery-operated equipment. » MFP 28-pin plastic package (375mil): LC3564RMF
They are fully CMOS devices employing 2-layer Al series) )

wiring to realize high-speed access, low operating cur-
rent consumption and very low standby current, They
incorporate control signal inputs; OE for high-speed
memory access, and 2 chip enables CEI and CE2 for
power-down and device selection.

They are ideal for systems requiring high speed, low -

, N S
power and battery backup or for easy memory expan- ne 1] 28] veo
sion. The very low standby current means that backup I [27] WE
_can also be achieved using a capacitor. Az [3] 28] ce2
AGE EAS
Features so[E] e
520 to 3.6 V supply voltage range as[6] 23]A11
* 27 t0 3.6 V (3 V operation) as[7] 22] oF
*= 20 to 24 V (2 V operation) Azl 21]Agp
® High-speed access time a1[3] Em
» 3 V operation Ao [to (19} 108
- 100 ns max. (LC3564RM, RMF-10LV) 104 [11] (18] 107
— 120 ns max. (LC3564RM, RMF-12LV) 1/02 |12 EI/OS
— 150 ns max. (LC3564RM, RMF-15LV) 103[13 15| 105
» 2 V operation
GND |14 15| I/04, .
- 200 ns max. (LC3564RM, RMF-10LV) Top view

— 250 ns max. (LC3564RM, RMF-12LV)
— 300 ns max. (LC3564RM, RMF-15LV)
® Very-low standby current
« 3 V operation
- 1.0 pA (T, £ 70 °C)
- 30 pA (T. £ 85 °0O)
« 2 V operation
- 0.85 pA(T,<70°C)
- 25 pA (T,£85°C)
® 40 to +85 °C operating temperature range
= 2.0 to 3.6 V data retention supply voltage
® Voo — 0.4 V/04 V input/output levels -

= 3 control inputs (OE, CEI, CE2)
®& Common-pin input/outputs, 3-state output
® Clock not needed (fully-static RAM)

Pin Assignment

SANYO Electric Co., Ltd. Semiconductor Business Headquarters
TOKYO OFFICE Tokyao Bldg.,1-10,1 Chome, Ueno, Taito-ku, TOKYQ, 110 JAPAN

Powered BCRTTEHIRKRREIBM NG MBdcdifkigni 200: T 799707k 0015329 173 W

259



LC3564RM/RMF-1 OLVM2LVASLY .

. Package Dimensions

Unit: mm
3158-SOP28 3091-MFP28
[LCB564RM] o). (LC3564RMF]
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SANYOQ : SOP28 SANYQ : MFP28
Block Diagram
s
A l—I B o
A7 ——] = Voo
A8 l—— Address Flow Memory amay
» +__ buster decodar | | 555 rows x 256 oclumns
Ato B— <« GND
Al1 T— - -
A12 T——— . l l
o1 & I pe—
o | outpat
o gt | g e inputioutput MWT
Column
vos & decoder
Address
o
c= 8
]
& =
o
I - IR
ADATAZAIAS
Pin Functions
Number Name . Function
1 NC No connection
21010, 21, 810 25 A0 to A12 Address inputs
27 WE Readiwrite control input
2 OE Output enable input
20, 26 CHl, CE2 Chip enable inputs

B 7997076 0015330 995 M
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LC3564RM/RMF-10LV/12LV/15LV

Number Name . Function -
11 10 13, 15 o 19 Y01 to V08 Data input/outputs

28, 14 Vee, GND Supply and ground pins

Truth Table
Mode CE CE2 ¢/ WE 1o : Supply current
Read cycle L H L H Data output kca
Write cycle L H X L Data input leca
Output disable L H H H High impedance ' loca
No selection H X X X High impedance i locs
X L X X High impedance locs

Note
X=HoL
Specifications

Absolute Maximum Ratings

Parameter Symbol ‘ Conditions Ratings Unit
Maximum supply voitage Ve max 46 v
Input voltage range Vin —0.3 to Vgc + 03 v
Input/output voltage range 1 Vio . —0.3 to Vec + 03 v
Operating temperature range Toor ~40 10 +85 °C
Storage temperature range Tetg : 55 10 +125 C

Note

Permanent device damage may occur if Absolute Maximum Ratings are exceeded. Functional operation should be
restricted to Recommended operating conditions. Exposure to higher than recommended voltages for extended periods of
time could affect device reliability. '

Input/Output Capacitance

T.=25°C, f =1 MHz

Ratings
Parameter Symbol Conditions Unit
min. typ. max.
Input/output pin capacitance Cwo Vipo=0V" - 6 10 pF
Input pin capacitance C V=0V - [ 10 pF

Note
Measured samples only.
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LC3564RM/RMF-10LV/12LV/15LV

3 V Operation

DC Recommended Operating Ranges

T.=—40to 485 °C, Vec = 2710 36 V
Ratings
Parameter Symbol Unit
min. typ. max.
Supply vottage Ve 27 | a0 a6 v
ViH V%c4— - Vee + 03 v
Input voltage :
Vi -0.3 - +04 v
* When pulsewidth is less than 30 ns, the minimum value is 2.0 V.
DC Electrical Characteristics
T.=—-401to 485 °C, Vec = 27 10 36 V
: Ratings
Parameter Symbol Conditions Unit
min typ: max.
Input leakage currant Iy Vin =0V io Veo -10 - +.0 uA
Vger = Vin or Vegz = Vi or
.| VO leakage current o VoE = Vin or Ve = VIL, -1.0 - +0 pA
Vio =0V o Vee
Output high level voltage Vou  |low = —20 mA Voo - - - v
Output low level voltage VoL lo. = 20 mA - ~ 0.4 v
' VaE < 02V, Ta <70 °C - 001 10 HA
Vegz 2 Voo —- 0.2 V,
Ve - 0.2 V0.2 V input looar lio = 0 mA,
: Viy €02V or Ta < 85 °C - - 30 A
ViN 2 Vec - 02V
Operating supply VGET = Vi, Voez = Vim, ho = 0 mA,
current lecre Vin = Vig or Vi - - E 4 mA
Vee — 0.4 VR4 V input VeEr = Vi min. cycle - - % mA
Veez = Vi,
lecas lo = 0 mA, 200 ns cycle - - 15 mA
duty = 100% 1 s cycle - - 10 mA
. Veez £ 02V or Ta €70 °C - 0.01 1.0 RA
; Veer 2 Voo -
Voo — 0.2 VO.2 V input lcest { .
Standby supply . ~ 02V, Vogz 2 Voo — | 7, < g5 o¢ - - 30 pA
current 02V}
- ; Voez = VL or Veer = Vi,
Vee — 0.4 V0.4 V input locse Vin = 0 V 1o Vo - - 1 mA

*Ve=30V, T,=25°C

B 799707k 0015332 7L MW
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LC3564RM/RMF-10LV/12LV/15LV

AC Electrical Characteristics

Ta=-40 to +85 °C, Vec = 2.7 t0 36 V

AC test conditions

Input pulse voltage level: Viy = Ve — 0.4V,

Ve =04V

Input rise and fall times: 5 ns

Input/output timing level: Veo/2

Output load: 30 pF (including jig capacitance)

Read Cycle
LC3564RMRMF
Parameter Symbol 0LV 12LV 15LV Unit
v min. max. min, max. min. ‘max,

Read cycle time tRe 100 - 120 - 150 - ns
Address access time taa - 100 - 120 - 150 ns
CE1 access time tcat - 100 - 120 - 150 ns
CE2 access time tcaz - 100 - 126 - 150 ns
OE access time toa - 50 - 60 - % ns
Output hold time 104 10 - 10 - 10 - ns
CET output enable time tcoEt 10 - 10 - 10 - ns
CE2 output enable time tcoe2 10 - 10 - 10 - ns
OE output enable time tooE 5 - 5 - 5 - ns
TET output disable time tcop - 35 - 40 - 50 ns
CE2 output disable time tcopz - 35 - 40 - 50 ns
OF output disable time _ toop - 2 - 30 - 40 ns

Write Cycle

LC3564RM/RMF
Parameter Symbol 10LV 12Lv 15LV Unit
min. ‘ max. min. max. min. max.

Write cycle time twe 100 - 120 - 150 - ns
Address setup time tas 0 - 0 - 0 - ns
Write pulsewidth twe 60 - 70 - 80 - ns
CET setup time tow 70 - 80 - 90 - s
CE2 setup time towe 70 - 80 - 90 - ns
Write recovery time twr 0 - 0 - 0 - ns
CET write recovery fime WR1 0 - 0 - 0 - ns
CE2 write recovery time WR2 0 - 0 - 0 - ns
Data setup time tps 50 - 55 - 60 - ns
Data hold time 1oH 0 - 0 - 0 - ns
) CET data hold time toH! 0 - 0 - 0 - ns
CE2 data hold time toH2 0 - 0 - 0 - ns
WE output enable time woE 5 - 5 - 5 - ns
WE output disable time twop - 35 - 40 - 45 ns
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LC3564RM/RMF-10LV/12LV/15LV

2 V Operation

DC Recommended Operating Ranges

T, =40 to +85 °C, Vec = 2.0 t0 24 V,

Ratings
Parameter Symbol Unit
min. typ. max.
Supply voltage Vee : 20 22 24 v
Vin Vee - - fvec+03]| v
Input voltage : :
ViL -0.3 - +04 v
DC Electrical Characteristics
Ta=-4010 +85 °C, Vec =20 10 24 V
’ B Ratings
Parameter Symbol Conditions - Unit
min typ* max
Input loakage current I Vin = 0 V 1o Ve —1.0 - +1.0 pA
‘ VEET = Vi or Vega = Vi or
VO leakage cument ho VBE = Vin or Vg = Vi, -10 - +10 pA
Vo = 0 V 1o Vec K
. Vee — : ’
Output high level voltage Vou lok = 05 mA 0.2 - - v
Output low level voltage , Vou lo. = 05 mA ’ - - 0.2 v
\ VE <02V,  [Tas70°C - oot 0.5

Veez 2 Voo ~ 02V,
Vee — 0.2 V0.2 V input lecay lo = 0 mA,

Vin €02 Vor Ta$ 8 °C - - 25
Vin 2 Ve — 02 V

Operating supply ]
: VTE = ViL Veez = Vin, bo = 0 mA,
current lece Vin = Vi or Vi - - 2 mA
Vee — 0.4 V0.4 V input VEer = Viu, min. cycle - - 10 mA
o Veez = Vi,
Lo =0 mA 1 ps oycle - - 5 mA
duty = 100%
Veez € 02 Voor Ta €70 °C - 0.01 0.85 A
. Veer 2 Vee -
Vee — 0.2 V0.2 V input leest {
Standoy supply gg x Veez 2 Voo = | 1, < g5 o¢ - - 25 A
current 2V} .
Vee - 0.4 V0.4 V input lecsz Veez = Vi or VEgr = Vin, - - 800 | pA

Vin =0V to Ve

* Ve = 22V, T. = 25 °C

BN ?799707L 0015334 530 W
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LC3564RM/RMF-10LV/12LV/15LV

AC Electrical Characteristics

Ta =40 to +85 °C, Voc = 20 to 24 V

AC test conditions

Input pulse voltage level: Vig = Voc — 04 V,

Ve =04V

Input rise and fall times: 10 ns

Input/outpﬂt timing level: Veo/2

Output load: 30 pF (including jig capacitance)

Read Cycle
LC3564RMRMF
Parameter Symbol 10LV 12LV 15LV Unit
min. max. min. max. min. max.
Read cycle time tRe 200 - 250 - 300 - ns
Address access time taa - 200 - 250 - 300 ns
CET access time toat - 200 - 250 - 300 ns
CE2 access time tcaz - 200 -~ 250 - 300 ns
OF access time loa - 120 - 130 - 150 ns
Output hold time toH 10 - 10 - 10 - ns
CET output enable time 1okt 10 - 10 - 10 ns
CE2 output enable time tcoez 10 - 10 - 10 - ns
OE output enable time to0E 5 - 5 - 5 - ns
CET output disable time teons - 70 - 80 - 100 ns
CE2 output disable time tcope - 70 - 80 - 100 ns
OF output disable time 100D - 50 - 80 - 80 ns
Write Cycle
LC3564RM/AMF
Parameter Symbol 10LV 12LV 15LV Unit
min. max. min. max. min. max.
Write cycle time twe 200 - 250 - 300 - ns
Address setup time tas 0 - 0 - 0 - ns
Write pulsewidth twp 120 - 140 - - 160 - ns
CET setup time towt 140 - 160 - 180 - ns
CE2 selup time tcwe 140 - 160 - 180 - ns
Write recovery time WR 0 - 0 - 0 - ns
CET write recovery time R 0 - 0 - 0 - ns
CE2 write recovery time twre 0 - 0 - o] - ns
Data setup time tos 120 - 130 - 150 - ns
Data hold time oK 0 - 0 - 0 - ns
CE data hold time tDH1 0 - 0 - 0 - ns
CE2 data hold time IpH2 0 - 0 - 0 - ns
WE output enable time twoe 5 - 5 - 5 - ns
WE output disable time WoD - 70 - 80 - %0 ns
B 799707k 0015335 477 1B
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LC3564RM/RMF-10LV/12LV/15LV

Timing Chart
Read Cycle: Note 1 '
‘ AgtoAqy >( >( .
taa _ toH
CE2 7/// // thAa | \\\\\ \\\\\\\
NN\ /W o
NN \\\WE | /////////A//A///
:::;jtos ) : » < UQTPUT DATA VALID >@>—

Write Cycle 1 (WE write): Note 6

twe

AptoAqy >< ' ' ><
tas twR toH
twp Note3

= NN\ ——
v TI007770 | e TOMNNNNT

NN\ Ny /777772
ot K o X

| tpns tpH

DIN1 to8 Note 2 )‘< DATA IN STABL >< Note 2
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LC3564RM/RMF-10LV/12LV/15LV

Write Cycle 2 (CET write): Note 6

twc

s ><t - X

tWR1

Note 3

- NS\
e J RN

tcwa Noted

towe Noted
CEL N \\\ //

tcogs twop
Note5
DouTitos
tos tpH1
DiNttos ) DATA IN STABLE
Write Cycle 3 (CE2 write): Note 6
tWe
AgtoAqy >< ><
tas twR2

typ Note3

SN T

= /4 e N

= N7

Note S .
DoyTi1108 .

1 tpg tpHa

DiNTtos -
. DATA IN STABLE

Notes

1, WE should be held HIGH during the read cycle.

2. Do not apply external signals that arc out-of-phase with DOUT.

3. twe is a period when CET and WE are LOW and CE2 is HIGH. It is measured from when WE goes LOW to when
either CE1 and WE go HIGH or CE2 2 goes LOW, whichever occurs first.

4. tews and tewz are periods when CET and WE are LOW and CE2 is HIGH. They are measured from when CE1 goes
LOW and CE2 goes HIGH, respectively, 1o when cither CET and WE go HIGH or CE2 goes LOW, whichever
occurs first.

5. The outputs DOUT1 to DOUTS are in a high-impedance statc when OE is HIGH, CET is HIGH, CE2 is LOW and

- WE is LOW.
6. During the write cycle, OE is Vi or V.
7. DOUT has the same phase as the wrile data. B 799707k 0015337 24T MW
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LC3564RM/RMF-10LV/12LV/15LV

Data Retention Characteristics

T, = —40 to +85 °C

3V Operation
Ratings
Parameter Symbol Conditions Unit
. min. p. - max.
VCET 2 Voo - 02V,

Vori Vegz 2 Voo — 02 V or 20 - - v
Data retention supply voltage Vegz £ 02 V

Vor2 Veep £ 02 V 20 - - \
Chip enable setup time IcoR 0 - - ns
Chip enable hold time tR tac - - ns

Note

tre is the read cycle time.

Data Retention Waveform 1 (CE1 control)

Data Retention Waveform 2 (CE2 control)

tcoR Data retention mode tg Data retenti
Yeo ™™ —t : vee
2.7v y 2.7v .
. ce2 tcon ta
VIH —
VoAs \‘ ,/ Ypaz -—| /
. CE1/ TE1zveg-0.2v vIL cE2S0.2V v
. GNOD .
ADISiS A01516
2V Operation
Ratings
Parameter Symbol Conditions Unit -
min. typ. max.
Veor 2 Vee - 02 0V,
' Vori | Veez 2 Vo ~ 02 V or 20 - - v
Data retention supply voliage © fVege €02 V
VoR2 Vegz £ 02 V 20 - - v
B 7997076 0015338 18k .
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MEMORY PACKAGE DIMENSIONS

typical values.
®No marking is indicated.

@All of Sanyo Memory package dimensions are illustrated below.
@All dimensions are in mm, and dimensions which are not followed by min. or max. are represented by

Package Dimensions 3012A(unit : mm)
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Package Dimensions 3123(unit : mm) v
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Package Dimensions 3192(unit : mm)
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SANYO : DIP32(600mil)

Package Dimensions 3133 (unit : mm)
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Package Dimensions 3195(unit: mm)
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Package Dimensions 3200(unit: mm)
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SANYO : SOJ40{(400mil)

Package Dimensiogg 3205(unit : mm)
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Package Dimensions 3207(unit : mm)
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SANYO : TSOP44 II

Package Dimensions 3211(unit : mm)
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