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Features

High-density 256-kilobit SRAM
module

High-speed

— Access time of 12 ns
16-bit-wide organization
Low active power

— 1.8W (max.) at 25 ns

¢ TTL-compatible inputs and outputs
® Low profile

— Max. height of 0.5 in.

Small PCB footprint

— 0.4 5q. in. (ceramic version)
— 0.6 s5q. in. (plastic version)
2V data retention (L version)

= CYPRESS
SEMICONDUCTOR

CYM1611

Functional Description

The CYM1611 is a very high performance
256-kilobit static RAM module organized
as 16K words by 16 bits. The moduleiscon-
structed using four 16K x 4 static RAMs
mounted on a vertical substrate with pins.
The vertical DIP format minimizes board
spacewhile still keeping a maximum height
of 0.5in.

Writing to the memory module is accom-
plishedwhen the chip select (CS) and write
enable (WE) inputs are both LOW. Data
on the sixteen input/output pins (Dy
through Dy5) is written into the memory

16K x 16 Static RAM Module

locationspecified on the address pins (Ag
through Aqa).

Readmgthe device isaccomplished by tak-
ingchipselect CS and output enabie (OE)
LOW while write enable (WE) remainsin-
active or HIGH. Under these conditions,
the contents of the memory location speci-
fied on the address pins will appear on the
sixteen data input/output pins.

The input/output pins remain in a high-
impedance state unless the module is se-
lected, outputs are enabled, and write en-
able (WE) is HIGH.
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Selection Guide

1611-12 1611-15 1611-20

1611-25

1611-30 1611-35 1611-45

Maximum Access Time (ns)

12 15 20

25

30 35 45

Maximum Operating Current (mA)

550 550 330

330

330 330 330

Maximum Standby Current (mA)

250 250 80

80

80 80 80
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Maximum Ratings Operating Range
(Above which the useful life may be impaired.) Ambient
Storage Temperature ................. - 65°Cto +125°C Range. Temperature Vec
Ambient Temperature with Commercial 0°Cto +70°C 5V +10%
Power Applied ........ccoeiniiiiiiii.n -10°Cto +85°C
Supply Voltage to Ground Potential . ...... - 05Vto +7.0V
DC Voltage Applied to Outputs
inHighZState ........................ -0.5Vto +7.0V
DCInput Voltage .................. .00, -05Vto + 7.0V
Output Current into Qutputs (LOW) .............. 20 mA
Electrical Characteristics Over the Operating Range
1611-20
1611-25
1611-30
1611-12 161135
1611-15 1611-45
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Units
Vou Output HIGH Voltage Vce = Min,, loyy = —4.0mA 2.4 24 v
VoL Output LOW Voltage Vee = Min, Igp, = =8.0mA 0.4 04 v
Viu Input HIGH Voltage 22 Voo 2.2 Vee \4
ViL Input LOW Voltage -0.5 0.8 -0.5 0.8 v
Tix Input Load Current GND < Vi1 < Ve -20 +20 =20 +20 wA
Toz Output Leakage Current GND < V1 < Ve, Output Disabled | -20 | +20 -20 | +20 A
Ios OutputShortCircuitCurrentl!] | Voo = Max, Vour = GND -350 -350 | mA
Iec Ve Operating Supply Ve = Max, Ioyt = 0 mA, 550 330 mA
Cg < Vi
Isp1 Automatic CS Power-Down | Max. Vo, TS > Vig, 250 80 mA
Current Min. Duty Cycle = 100%
Ispz Automatic CS Power-Down | Max. Vog; CS > Ve = 0.3V, 80 mA
Current VIN 2 Vee = 0.3V, or VN < 0.3V
Capacitancel?|
Parameters Description Test Conditions Max Units
Cin Input Capacitance Ta = 25°C,f = 1 MHz, 40 pF
Cour Output Capacitance Vec = 5.0V 15 pF
Notes:
1. Not more than 1 output should be shorted at one time. Duration of 2. Tested on a sample basis.
the short circuit should not exceed 30 seconds.
AC Test Loads and Waveforms
Rt 4810 R14810 ALL INPUT PULSES
5V sV 3.0V
90% 90%
OUTPUT ;'_;q" R2 OUTPUT Z¥’ R2 GND 10% 10%
30 pF 3 2550 5pF 2 2550
B <5&ns <5ns
INCLUDING = = INCLUDING = =
JIG AND JIG AND
SCOPE SCOPE
(a) (b) 1611-3 16114
Equivalent to: THEIVEN!N EQUIVALENT

1670
QUTPUT O—W—0 1.73V
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Switching Characteristics Over the Operating Range[3)

1611-12 1611-15 1611-20

Parameters Description Min. | Max. Min. Mm Min. M-x. Units
READ CYCLE
trRC Read Cycle Time 12 15 20 ns
tAA Address to Data Valid 12 15 20 ns
tOHA Data Hold from Address Change 2 2 2 ns
tacs TS LOW to Data Valid 12 15 20 ns
tDOE OFE LOW to Data Valid 10 10 10 ns
tLZOE OELOWtoLowZ 2 2 3 ns
tHZOE OE HIGH to High ZI*] 8 8 8 ns
tLzcs TS LOW to Low ZI5) 3 3 5 ns
thzcs TS HIGH to High ZI4. 5} 8 8 8 ns
tpu S LOW to Power-Up 0 0 0 ns
trD TS HIGH to Power-Down 12 15 20 ns
WRITE CYCLE[S]
twe Write Cycle Time 12 15 20 ns
tscs "CS LOW to Write End 10 12 15 ns
taw Address Set-Up to Write End 10 12 15 ns
tHA Address Hold from Write End 2 2 ns
tsa Address Set-Up to Write Start 0 0 ns
tPWE WE Pulse Width 10 12 15 ns
tsp Data Set-Up to Write End 10 10 10 ns
tHD Data Hold from Write End 2 ns
tLZWE “WE HIGH to Low Z1 3 ns
tHZWE “WE LOW to High Z 7 0 7 7 ns

Notes:

3. Test conditions assume signal transition times of 5 ns or less, timing 6. The internal write time of the memory is defined by the overlap of CS

reference levels of 1.5V, input levels of 0 to 3.0V, and output loading of
the specified Iog /lon and 30-pF load capacitance.

tHZOE, tHzcs. and tyzwe are specified with Cp, = 5 pF as in part (b)
of AC Test Loads. Transition is measured =500 mV from steady state
voltage.

At any given temperature and voltage condition, tyyzcs is less than
trzcs for al:‘y given device. These parameters are guaranteed and not
100% tested.

LOW and WE LOW. Both signals must be LOW to initiate a write,
and cither signal can terminate a write by going HIGH. The data input
set-up and hold timing should be referenced to the rising edge of the
signal that terminates the write.
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Switching Characteristics Over the Operating Range[’] (continued)
161125 1611-30 1611-35 1611-45
Paramelters Description Min. I Max. Mln.TMax. Min. l Max. | Min. | Max. | Units
READ CYCLE
trRC Read Cycle Time 25 30 35 45 ns
tAA Address to Data Valid 25 30 35 45 ns
tOHA Data Hold from Address Change 3 3 3 5 ns
tacs TS LOW to Data Valid 25 30 35 45 ns
tDOE OF LOW to Data Valid 15 20 25 30 ns
tz0E OE LOW to Low Z 0 0 0 0 ns
tHZOE OE HIGH to High 214 10 15 20 20 ns
tizcs CSLOW o Low 28 5 10 10 10 ns
tHzCs TS HIGH to High 21431 10 15 15 20 ns
tpu CS LOW to Power-Up 0 0 0 0 ns
tpD CS HIGH to Power-Down 20 30 35 45 ns
WRITE CYCLEIS]
twe Write Cycle Time 20 25 25 35 ns
tscs TS LOW to Write End 20 25 30 40 ns
tAw Address Set-Up to Write End 20 25 30 40 ns
tHA Address Hold from Write End 2 2 2 ns
tsA Address Set-Up to Write Start 2 2 2 2 ns
tPWE WE Pulse Width 20 25 25 30 ns
tsp Data Set-Up to Write End 13 20 20 25 ns
tHD Data Hold from Write End 2 2 2 2 ns
tLZWE WEHIGH to Low Z 0 7 0 12 0 12 0 15 ns
tHZWE WE LOW to High Z 3 5 5 5 ns
Data Retention Characteristics (L Version Only)
1611
Parameters Description Test Conditions Min. Max. Units
VDR Vg for Retention of Data Ve = 2.0V, 20 v
IoCDR Data Retention Current IVSZ V&C _—062;/{/ 4 mA
tCDR Chip Deselect to Data Retention Time or‘ r{;i SO&ZV - 0 ns
tr Operation Recovery Time trel’l ns
I Input Leakage Current 5 pA
Notes:

7. tgre = read cycle time.
8. WEis HIGH for read cycle.

9. Device is continuously selected, TS = Vi and OF = vy

11. Data /O will be high impedance if OE = Viu.

12. 1T8 goes HIGH simultaneously with WE HIGH, the output remains

in a high-impedance state.

10. Address valid prior to or coincident with TS transition LOW.
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Data Retention Waveform

L DATA RETENTION MOOE
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Switching Waveforms
Read Cycle Ne. 1[5 9
tac o
ADDRESS _¥
tan |
jo—— (OM-—-l
DATA OUT PREVIOUS DATA VALID DATA VALID
18116
Read Cycle No. 2(8. 10}
tac
[+ p I L
tacs
oF —F—
N
————— 10— tzoe ——1
tzoe tuzes

DANCE MPEDANCE

DATA OUT bl ( [L{ ( DATA VALIO )—W'—-
p—— 1,705 —o

he— tp, — 1pp
Ves 10c
SUPPLY son sox is8

CURRENT 117
Write Cycle No. 1 (WE Controlled)(é 11}
[ ad
twe
je 1
sC8
CAANNYANNY, ¥ (7777777777777
taw tha
tsa tewe
We RN A
tsp =™ twp
DATA IN DATA-IN VALID
[* tuzwe —j [*— tuzwe —'|
DATA I/O DATA UNDEFINED A LIOH MPEDANGE A
16118
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Switching Waveforms (continued)
Write Cycle No. 2 (CS Controlled) (6. 11,12
[ P— lwc
ADDRESS JL K 3
tga tscs
TS * X .
taw
*—— tso —-‘—*‘no
DATA IN DATA VALID
e —q_umum
DATA I/0 DATA UNDEFINED
18119
Truth Table Ordering Information
Cs |OE (WE ([)nuguti/s Mode Sne::)d Ordering Code P"ly‘:l;:ege Oll)ar:;ieng
) Deselect/ 12 CYMI1611HV-12C HV0l |Commercial
b Bl Bl s Power-Down CYMISIIPV-12C PVo3
L | L | H | DataOut Read 15 | CYMI611HIV—15C HV01 | Commercial
L|L | X |Daaln Write CYMi1611PV~-15C PV03
L|H|H|HighZ Deselect 20 CYMI1611HV-20C HV01 | Commercial
CYMIS1ILHV-20C | HVO01
CYMIGI1PV—20C PV03
CYMI611LPV~-20C PV03
25 CYMI1611HV~-25C HV01 |Commercial
CYMI1611LHV-25C | HVO01
CYM1611PV~25C PV03
CYMI611LPV-25C PV03
30 CYMI1611HV-30C HV01 | Commercial
CYMI611ILHV—-30C | HVOI
CYM1611PV-30C PV03
CYM1611LPV-30C PV03
35 CYMI1611HV~35C HV01 | Commercial
CYMI611LHV-35C | HVO01
CYM1611PV-35C PV03
CYM1611LPV~35C PV03
45 CYM1611HV~45C HV01 Commercial
CYMI1611LHV-45C | HV01
CYM1611PV—45C PV03
CYMI611LPV~45C PV03

Document #: 38—-M-00015—-B

MODULES H



