Features

High-density 256-kilobit SRAM
module

High-speed
— Access time of 12 ns

RESS
SEMICONDUCTOR

CYM1611

Functional Description

The CYM1611 is a very high performance
256-kilobit static RAM module organized
as 16K wordsby 16 bits. The module is con-
structed using four 16K x 4 static RAMs
mounted on a vertical substrate with pins.

16K x 16 Static RAM Module

locationspecified on the address pins (Ag
through A13).

Readingthe device is accomplished by tak-
ing chip select CS and output enable (OE)
LOWwhile write enable (WE) remainsin-
active or HIGH. Under these conditions,
the contents of the memory locationspeci-

® 16-bit-wide organization The vertical DIP format minimizes board €mor;
e Low active power spacewhilestillkeeping a maximum height fiedon the address pins will appear on the
— 1.8W (max.) at 25 ns of 0.5 in. sixteen data input/output pins.
iblei Witing to the memory module is accom-  The input/output pins remain in a high-
e TTL-compatible inputs and outputs pﬁshefwhen the chip?;lect (CS)andwrite impedance state unless the module is se-
¢ Low profile enable (WE) inputs are both LOW. Data lected, outputs are enabled, and write en-
— Max. height of 0.5 in. on the sixteen input/output pins (Dp able (WE) is HIGH.
e Small PCB footprint through Dys) is written into the memory
— 0.4 sq. in. (ceramic version)
— 0.6 sq. in. (plastic version)
e 2V data retention (L version)
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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 ngeial Temperature SVY'C(I:O%
Ambient Temperature with Commerc 0°Cto + 70°C —
Power Applied ........ccciiiiiniiiian. ~10°Cto +85°C
Supply Voltage to Ground Potential . . ..... — 0.5V to +7.0V
DC Voltage Applied to Outputs
inHighZState ..............coviivintn - 0.5V to +7.0V
DCInputVoltage ..........coovivnnann. - 0.5Vto + 7.0V
Output Current into Qutputs (LOW) .............. 20 mA
Electrical Characteristics Over the Operating Range
1611-20
1611-25
1611-30
1611-12 1611-35
1611-15 161145
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Units
Vou Output HIGH Voltage Vee = Min, Iopg = —4.0 mA 24 24 v
VoL Output LOW Voltage Vce = Min, Igp, = —8.0mA 04 0.4 v
Viy Input HIGH Voltage 22 Voo 2.2 Veo \4
VIiL Input LOW Voltage —0.5 0.8 -0.5 0.8 \
Iix Input Load Current GND < V] < Ve -20 +20 ~20 +20 HA
loz Output Leakage Current GND < V1 < Vg, Output Disabled {| —20 +20 -20 +20 HA
Ios OutputShortCi:cuitCurrentm Ve = Max, Voyt = GND -350 -350 mA
Icc Vcc Operating Supply Vce = Max,, Ioyr = 0 mA, 550 330 mA m
Vi
Isp1 Automatic CS Power-Down | Max. Vg, CS > Vig, 250 80 mA 7
Current Min. Duty Cycle = 100% 5
Isp2 Automatic CS Power-Down | Max. V¢c; CS > Ve - 0.3V, 80 mA =)
Current VIN > Ve — 03V, or Viy < 0.3V (=]
(]
Capacitancel2] =
Parameters Description Test Conditions Max. Units
Cin Input Capacitance Ta =25°C, f = 1 MHz, 40 pPF
Cour Ontput Capacitance Voo =50V 15 pF
Notes:
1. Not more than 1 output should be shorted at one time. Durationof 2. Tested on a sample basis.
the short circuit should not exceed 30 seconds.
AC Test Loads and Waveforms
R1 481a R1 4810 ALL INPUT PULSES
5V O—AaA— sV 3.0v
90% 90%
OUTPUT Oj_:' R2 OUTPUT g?ﬂ R2 GND 10% 10%
30 pF 3 2550 5pF $ 2550
1 <5ns <5ns
INCLUDING = = INCLUDING = =
JIG AND JIG AND
SCOPE SCOPE
(a) (b) 1611-3 16114

!
Equivalentto: THEVENIN EQUIVALENT

1670
OUTPUT O———wWW——0 1.73V



% CYM1611
Switching Characteristics Over the Operating Rangel’]
1611-12 1611-15 1611--20

Parameters Description Min. I Max. Min. I Max. Min. [ Max. Units
READ CYCLE
tRC 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 CS LOW to Data Valid 12 15 20 ns
tpoE ‘OFE LOW to Data Valid 10 10 10 ns
t1ZOE OELOW to Low Z 2 2 3 ns
tHZOE OF HIGH to High ZI4] 8 8 8 ns
tLzcs TS LOW to Low 25! 3 3 s ns
tHZCS TS HIGH to High Z[45] 8 8 8 ns
tru TS LOW to Power-Up 0 0 0 ns
tpp CS HIGH to Power-Down 12 15 20 ns
WRITE CYCLE!®
twc 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 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
tup Data Hold from Write End 2 2 ns
tLZWE WE HIGH to Low ZI*) 3 3 3 ns
tHZWE WE LOW to High Z 0 7 0 7 0 7 ns

Notes:

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

igna

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

tHzOE, tHzcs. and tazwe are specified with Cy. = 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, tyzcs is less than
tyzcs for any given device. These parameters are guaranteed and not
100% tested.

LOW and WE LOW. Both signals must be LOW to initiate a write,
andecither 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[?l (continued)

1611-25 1611-30 161135 1611-45
Parameters Description Min. | Max. | Min. | Max. | Min. ] Max. | Min. ] Max. | Units
READ CYCLE
tre 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 CS LOW to Data Valid 25 30 35 45 ns
tDOE OE LOW to Data Valid 15 20 25 30 ns
tLZ0E OE LOW to Low Z 0 0 0 0 ns
tHZOE OF HIGH to High ZF] 10 15 20 20 ns
tizcs TS LOW to Low ZBT | 5 10 10 10 ns
trzcs TS HIGH to High ZJ% 31 10 15 15 20 ns
tpy CS LOW to Power-Up 0 0 0 0 ns
trp TS HIGH to Power-Down 20 30 35 45 ns
WRITE CYCLEI
twe ‘Write Cycle Time 20 25 25 35 ns
tscs CS 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 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
tHp Data Hold from Write End 2 2 2 2 ns
tLZwE WE HIGH to Low Z 0 7 0 12 0 12 0 15 ns
tHZWE WE LOW to High Z 3 5 5 s ns
Data Retention Characteristics (L Version Only)
1611
Parameters Description Test Conditions Min. Max. Units
VDR Vcc for Retention of Data Voo = 2.0V, 2.0 \%
Iccor Data Retention Current IVSZ Ve ~ 02V 4 mA
tcDR Chip Deselect to Data Retention Time m.l b{,i YSOOC_Z_VO'ZV’ 0 ns
tR Operation Recovery Time trcl?) ns
I Input Leakage Current 5 pA
Notes:
7. trc = read cycle time. 11. Data /O will be high impedance if OF = Vig.
8. WE is HIGH for read cycle. 12. IfCS goes HIGH simultaneously with WE HIGH, the output remains
9. Device is continuously selected, TS = Vj and OF = Vy. in a high-impedance state.

10. Address valid prior to or coincident with CS transition LOW.
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Data Retention Waveform
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Switching Waveforms
Read Cycle No. 1(5.9]
e th o
ADDRESS &
tan }
m— lom—-l
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16116
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Write Cycle No. 1 (WE Controlled){5 11l
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% CYM1611
Switching Waveforms (continued)
Write Cycle No. 2 (CS Controlled) (6 11, 12]
A twc =d
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16119
Truth Table Ordering Information
CS | OE (WE (I).;lgumt’s Mode S(l:‘eso}d Ordering Code Pn’lcyl;;ge ogxe::geng
. Deselect/ 12 CYMI1611HV-12C HV01 | Commercial
HpX (X | ez Power-Down CYMI6IIPV—12C PVO3
L | L | H | DataOut Read 15 CYMIG6IIHV—15C TIV01 | Commercial
L|L |X |Daaln Write CYMi611PV—15C PVO03
L |H |H |HighzZ Deselect 20 CYMI1611HV -20C HV01 | Commercial
CYMI611LHV—20C | HVO01
CYMI1611PV—-20C PVO03
CYM1611LPV-20C PV03
25 CYM1611HV-25C HV01 Commercial
CYMI611LHV—25C | HVO1
CYM1611PV~25C PV03
CYMI1611LPV -25C PV03
30 CYM1611HV-30C HV0l | Commercial
CYM1611LHV-30C | HVOl
CYM1611PV-30C PV03
CYM1611LPV-30C PVO03
35 CYM1611HV--35C HV01 Commercial
CYM1611LHV—-35C | HVO01
CYM1611PV-35C PV03
CYM1611LPV-35C PV03
45 CYM1611HV—45C HVO0l | Commercial
CYM1611LHV—-45C | HVO01
CYM1611PV—45C PV03
CYMI1611LPV-45C PV03
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