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Features Funetional Description
¢ High-density 4-megabit SRAM The CYMI1465 is a high-performance
module 4-megabit static RAM module organized”

as 512K words. by 8 bits. This module is
constructed using four 128K x 8 RAMs
mountedon asubstratewith pins, A decod-
eris used fo interprét the higher-order ad-
dresses (A7 and Ayg) and to select one of
the four RAMs, Two packaging optionsare:

¢ High-speed CMOS SRAMSs
— Access time of 70 ns

¢ Low active power
~— 605 mW (max.)

5 12K X SSRAM Modulo

eight ‘inputfoutput pins ([/Op through
I/O7) -of the device -is written into the
memory location specified on the addtess
pins (Ag through Ag). Reading the device
is accomplished by taking chip select and
outputenable(OE) LOW while write en-
able remains inactive or HIGH. Under
these conditions, the contents of the
memory location specified on the address

¢ JEDEC-compatible pinout Repolpa > pins.(Ag through A,g) will appear on the
® 32-pin, 0.6-inch-wide DIP package ;’lﬁfggf;‘;,‘ggg‘fg;g‘;ﬁgzggf - substrate gt appropriate data inputjoutput pins
¢ TTL-compatible inputs and oufputs strate (SD). (I}/]O?throug '107.)' ininahigh-i
® Low profile Writing to the module is accomplished. T g nputfoutput pins remain ina hig] i
. h . \ pedance state unless the module is se
— Max. height of .27 inches when the chip select (CS) and write enable lected, outputs are enabled, and write en-
. WE) inputsare both LOW. Dataon the ~ - cored Qulputs ¢ e
o Small PCB footprint ( ; ableis HIGH.
—0.98 sq. in. . ]
Logic Block Diagram . Pin Configuration
DIp
Top View
Ao~ A _
Ag] e 2 [0V
WE Agy2 3 A5
OE AisOs s0 (A7
AT 4 20 T WE
] Bl A s 28 [ Ay
128K x 8 128K x 8 -
As e 27 [ Ag
SRAM SRAM ) NP 2 1 Ag
T l AsT] 8 25 (1 Ay
— - ) - Ag ]9 24 [ OF
A ] w 2 3 A
Ay 1t 2 I1CS
Ag 12 21 [ 1/0y
Air 10T 13 20 11/05
Asg tof4 — e O L] 14 19 1 1/0g
Decoder 128K x 8 128K x 8 /0] 15 18 [ 1/04
oS SRAM SRAM GNDET 16 17 [2,1/03
I *—l 1465-2 -
Y0y~ /0, -
1465-1
Selection Guide ] ] S .
] 1465-70 _1465-85 | 1465-100 1465-120 1465-150
Maximum Access Time (ns) 70 -85 100 120 150
Maximum Operating Current (mA) 110 110 10 110 110
Maximum Standby Current (mA) 12 12 12 12 12
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Maximum Ratings Operating Range
(Above which the uscful life may be impaired.) ) Ambiént
Storage Temperature . ....oveveeerecns - 55°Cto +125°C Range _ Temperature Ve
Ambient Temperature with Commercial | = 0°Cto +70°C_ 5V £10%
Power Applied ....ooviiiiiiiiiinnian, ~10°Cto +85°C Industrial —~40°C'to + 85°C 5V % 10%
Supply Voltage to Ground Potential . ...,... ~0.5V to +7.0V' ) i
DC Voltage Applied to Outputs
InHighZState ............ Cereeraraaaa, -0.5Vto +7.0V
DC Input Voltage ......... Ceereriaiaraes -0.5V to +7.0V
Electrical Characteristics Over the Operating Range
- 1465 ,
Parameters Description Tesf Conditions | Min. Max. Units
Vou Output HIGH Voltage Ve = Min, Igg = — 1.0 mA - 24 \4
YouL Output LOW Voltage Vee =Min, Igp = 21 mA 04 v
Vi Input HIGH Voltage 22 {Vee+03 \4
ViL Input LOW Voltage =03 0.8 A\’
Iix Input Load Current GND < V| < Vee - -10 +10 pA
Toz Output Leakage Current GND < Vo < Vg, Output Disabled —20 +20 A
Icc Ve Operating Suppl Vee = Max,, Ioyr = 0 mA, 110 " mA
Cun'cnftJ peY cS<viL )
Ispy Automatic TS Power-Down | Ve = Max,, CS > Vi 12 mA
Current Min. Duty Cycle = 100%
Isg2 Automatic CS Power-Down | Veg = Max, T3 > Ve - 0.2,] Standard Version 8 - mA
Current Vin2Vee-02VorVing 02V Version 420 HA
Capacitancelll
Parameters Description Test Conditions 7 Max. Units
Cin Input Capacitance Ta =25°C, = 1MHz, 45 pE
Cout Output Capacitance Voo =350V 45 oF
AC Test Loads and Waveforms
1.847kQ 1.847kQ :
v v o— i ALLINPUT PULSES
OUTPUT OUTPUT O—l—'—; 790% - 90% )
I cld 3 kQ I 5pF 3 10%. 10%
INCLUDING = ' INCLUDING = = <10ns
(a) )
1465-3 1465-4

'
Equivalentto: THEVENIN EQUIVALENT

6480
OUTPUT O———AM——0 1.76V

Notes:

1. Tested on a sample basis.

2. Test conditions assume signal transition times of 10 ns or less; timing
reference levels of 1.5V, input levels of 010 3.0V, and output loading of

the specified Id[]IoH and 100-pF load capacitance for 85, 100, 120,
and 150 us speeds. Cr, = 30 pE for 70 ns speed.
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Switching Characteristics Over the Operating Rangel? ) o
1465~70 1465-85 - | 1465100 | 1465-120 1465-150
Parameters Desceiption Min. | Max. | Min. I Max, | Min, I Max, | Min, l Max. [ Min, I Max. | Units
READ CYCLE T ,
trc Read Cycle Time 70 85 100 120 150 ns
™ Address to Data Valid 01 |8 | 100 [ - [120 | [150 | ms
toiaA Data Hold from Address Change | 10 T10 [ 10| |10 10 ns
thes TS LOW to Data Valid 70 85 | 100 120 150 | ns
tDOE OF LOW to Data Valid 35 s | | s 6 | |75 [ m
t1z08 OE LOW to Low Z 51 1s | |3 51 5 [ m
tHZOE OE HIGH to High Z) ' 25 30 | s | [ 45 55 | ns
tzes TSLOWto LowZ 10 10 0| [0 | 10 ns
tuzcs CS HIGH to High zB! 30 30 | 35 45 60 [ ns
WRITE CYCLE T N
twe Write Cyclo Time 70 85 | 100 | 120 150 T ns
tscs TS LOW to Write End 65 - 75 | 90 100 - 115 ns
taw Address Set-Up to Write End | 65 75| 90 0 | [0 T s
tia Address Hold from Write End o 5 5 s s " us
tsA Address Set-Up from Write Start | 0 5 s 151 | 5 - ns
tpwe WE Pulse Width 55 1 75 T A T ns
5D Data Set-Up to Write End TR E 35 40 S | | s0 ns
thp Data Hold from Write End 0 7 0 0 0 . ‘0 ns
tLZWE WE HIGH to Low Z s | |51 13 BT R ns
thzwg__ | WE LOW to High 200 5[ a0 [ [ 40 | a5 | ns
Data Retention Characteristics Over the Operating Range (L Version Only)
7 ) "Commercial Industrial
Parameters Description ' Test Conditions | Min. | Max, | Min. [Max, } Units '
Vor Ve for Retention Data TS = Voo — 02V “ [ 20 20| [V
Iccora Da.ta Retention Current | xfbi;;vl\ggx_, 0C2§V30 }/\9& ;— %%\\/; , 50 | 150 | pA
teprl? Chip Deselect to Data Retention Time 0 0 ns
trl) Operation Recovery Time a _ 1s 5 ms
Notes: - . :
3. C =5 pF as in part (b) of AC Test Loads. Transition is measured 8. Theinternal write time of the memory is defined by the overlap of TS
%3500 mV from steady statc voltage. LOW and WE LOW. Both signals must be LOW to initfate awrite and
4. Guaranteed, not tested. eithier signal can terminate a write by going HIGH. The datainputset-
5. WE'IS }.XIGH fo" the read cycle. . :ll% zr:grl:l?illz{;ligi?hgsl\;cﬁxgberefcrenc’cd tothie risingedge of the signal
g 2;;:&%2%‘:;:,?::‘:3:: ::(;ci:fc%zﬁ :lxl"fs transition LOW, 9. IfCSgoes HIdH’simultaneoqslyMthWEI-H_GH,tlie outputremians

in a high-impedanice state.
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Data Retention Waveform

DATA RETENTION MODE

Voo T N Vo 22V 7" 4.5V
tc&,’)F{ - L B ) [ tg — -
Vor - -
— . / N
W QLA - R NN
- ) 1455-57
Switching Waveforms )
Read Cycle No. 1(5: 6] :
toR ——
ADDRESS X : o *
taa - ," )
e topA ~———]
DATA OUT PREVIOUS DATA VALID KX X K ' DATAVALID
B 1455,—5
Read Cycle No. 2157
- e — -
Ty : ‘e
. , B /] 7
tacs .
TR o
— —— 4
tooe > HZOE
lz0e ——> - , [« lhzos HIGH
HIGH IMPEDANCE — {MPEDANGE
DATA OUT IMPEDANC <K DATA VALID —
tzcs — - o -
1465-7
Write Cycle No. 1 (WE Controlled) (8 :
le o : :
ADDRESS gi( X
tscs - — >
L. : ’ Ry 77 4
% NN _ i} WY
taw - 1ty —
tsa » e e . e | .
N NS /
wE RN _
———— 150 —————»p- typ
DATA IN DATAIN VALID X
fe— tzwe —»1 e~ e —-l
- HIGH IMPEDANGE - | e
DATA OUT DATA UNDEFINED ) - —

_H465-8
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Switching Waveforms (continued)(83]

Write Cycle No. 2 (CS Controlled)
| P

twe

ADDRESS

tsa tscs -—-——b

cs \

- t ta —*
i tPWE_.

SN 7777777

. - tgp ——s tho
DATAIN 7 DATAIN VALID 7 )

[ tuzwe
~\| HIGH IMPEDANGE
DATA QUT DATA UNDEFINED . . - - = =
/1' - 1465-9
Truth Table
Inputs
TS | WE | OF Oufputs Mode
H | X | X | Hghz Deselect/Power-Down |
L H L Data Qut Read Word
L L X Pata In Write Word
L H H | HighZ Deselect
Ordering Information 7 @
Speed Package | Operating Speed . Package . | Operating =d
ns) Ordering Code Type Range (us) Ordering Code - Type ‘Range a
70 | CYMI465PD—70C PD03 | Commercial 100 | CYMI465SD—1001 SDO1 | Industrial o
CYMI46SLPD—70C . CYMI4G5LSD—100T : =
CYM14655D~70C SD01 120 | CYMI465PD—120C | PDO03 | Commercial )
CYMI465LSD—70C CYML465LPD ~120C
85 CYM1465PD—85C PD03 | Commercial | | CYMI4658D~120€ | SDO1
"CYMI465LPD—85C CYMI465LSD—120C
CYMI4653D —85C SDo1 CYMILAG5PD—1201 FD03 | Industrial
CYMI1465LSD—85C ‘ "CYMI465LPD 1201
CYM1465PD—851 PD03 | Industrial CYMI4655D ~ 1201 SDO1
CYMI465LPD—851 CYMI465LSD 1201
CYMI4655D —851 SDo1 150 | CYMI463PD-150C | PD03 |Commercial
CYMI465LSD—851 : CYMI465LPD~150C :
100 | CYM1465PD—100C | PD03 | Commereial |. CYMI4655D—150C | SDOL
CYMI1465LPD—100C _ CYMI465LSD—150C .
CYM1465SD—100C | SDOI | CYM1465PD=1561 | PDO03 _|Industrial
CYMI465LSD—-100C CYMI465LPD 1507
CYMI1465PD— 1001 PD03 | Industrial CYMI4655D ~ 1501 SDo1
CYM1465LPD 1001 : CYMI465LSD —1501
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