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Features

High-density 1-megabit SRAM module
High-speed CMOS SRAMs

— Access time of 20 ns

Customer configurable

— x4, x8, x16

Low active power

— 6.8W (max.)

e Hermetic SMD technology

e TTL-compatible inputs and outputs

Low profile

— Max. height of .270 in.
Small PCB footprint

— 2 sq. in.

2V data retention (L version)
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Functional Description

The CYM1621 is a high-performance
1-megabit static RAM module organized
as 64K words by 16 bits. This module is
constructed from sixteen 64K x 1 SRAMs
in leadless chip carriers mounted on a ce-
ramic substrate with pins. Four separate
CS pins are used to control each 4-bit
nibble of the 16-bit word. This feature
permits the user to configure this module
as either 256K x 4, 128K x 8 or 64K x 16
organization through external decoding
and appropriate pairing of the outputs.
Writing to the device is accomplished
when the chip select (CSxy) and write
enable (WE) inputs are both LOW. Data
on the data lines (Dx) is written into the

64K x 16 Static RAM
Module

memory location specified on the address
pins (A, through A,s).

Reading the device is accomplished by
taking the chip select (CSx) LOW, while
write enable (WE) remains HIGH. Under
these conditions the contents of the mem-
ory location specified on the address pins
will appear on the data lines (Dx).

The data output is in the high-impedance
state when ch_Lnable (CSXX) is HIGH or
write enable (WE) is LOW.

Power is consumed in each 4-bit nibble
only when the appropriate CS is enabled.
thus reducing power in the x4 or x8 mode.
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1621-1 1621-2
Selection Guide
1621HD-20 1621HD-25 1621HD-30 1621HD-35 1621HD-45
Maximum Access Time (ns) 20 25 30 35 45
X Commercial 1250 1250 1250 1250 1250
Maximum Operating Current (mA) ™
Military 1250 1250 1250 1250
. Commercial 320 320 320 320 320
Maximum Standby Current (mA) —
Military 320 320 320 320
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature ..................... -65°C to +150°C Operating Range
Ambient Temperature with Ambient
Power Applied ......................... -55°Cto +125°C Range Temperature Vee
Supply Voltage to Ground Potential . .. ...... 0.5V to +7.0V Commercial 0°Cto +70°C 5V = 10%
DC Voltage Applied to Outputs Military (4] -55°C to +125°C 5V * 10%
inHighZState........................... ~-0.5V to +7.0V
DC Input Voltage . ........................ 0.5V to +7.0V
Output Current into Outputs (Tow) .................. 20 mA
Electrical Characteristics Over the Operating Range
Parameters Description Test Conditions 1621HD Units
Min. Max.
VoH Output HIGH Voltage Ve = Min, Iog = -4.0 mA 24 v
VoL Output LOW Voltage Vcc = Min, Ig; = 8.0 mA 0.4 \
MHu Input HIGH Voltage 22 Vee \4
ML Input LOW Voltage -0.5 0.8 \%
Iix Input Load Current GND < Vi < V¢ -20 +20 HA
loz Output Leakage Current | GND < Vo < WcC, Output Disabled -20 +20 BA
Output Short Circuit
los Curtent® Ve = Max, Vour = GND ~350 mA
Vcc Operating Supply Mcc = Max, Iout = 0 mA
lccxas Current by 16 mode xx < VIL 1250 ma
Vcc Operating Supply Mcc = Max, IgyuTt = 0 mA
Icexs Current by 8 mode CSx < VIL 850 mA
Vcc Operating Supply Vcc = Max, IoyuT = 0 mA
Iccxa Current by 4 mode < VIL 650 mA
Automatic CS Max. Ve, ﬁxx > Vi
'sB1 | Power-Down Current | Min. Duty Gycie = 100% 320 mA
Automatic CS Max. Ve, CSx = Vee - 0.3V,
IsB2 Power-Down Current 21 VIN > Ve -03Vor VIN > 03V 320 mA
Capacitance®
Parameters Description Test Conditions Max. Units
CIN Input Capacitance TA= 25°C, f = 1 MHz 130 pF
Court Output Capacitance Vee = 5.0V 15 pF
Notes:

1. Not more than 1 outputshould be shorted at one time. Duration of the
short circuit should not exceed 30 seconds.

2. Apull-up resistor to V¢ on the@input is required to keep the device
deselected during V¢ power-up, otherwise Isg will exceed values
given.
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3. Tested initially and after any design or process changes that may affect
these parameters.

4. Ta is the “instant on” case temperature.
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Switching Characteristics Over the Operating Range ¥

1621HD-20 1621HD-25 | 1621HD-30 | 1621HD-35 | 1621HD-45
Parameters Description Unit
Min, | Max.| Min. | Max.| Min. | Max.| Min.| Max.| Min. { Max.
READ CYCLE
tRC Read Cycle Time 20 25 30 35 45 ns
tAA Address to Data Valid 20 25 30 35 45 ns
t{OHA Qutput Hold from Address Change| 5 S 5 5 5 ns
tACS TS LOW to Data Valid 20 25 30 35 45 | ns
tizcs | CS LOW to Low Z!" 5 5 5 s 5 ns
tHzcs | CS HIGH to High Z16.7 10 20 25 30 30| ns
tpy CS LOW to Power-Up 0 0 0 0 0 ns
tPD CS HIGH to Power-Down 20 25 30 35 35 ns
WRITE CYCLE (8
twe Write Cycle Time 20 25 30 35 45 ns
tscs CS LOW to Write End 15 2 25 30 40 ns
AW Address Set-Up to Write End 15 22 25 30 40 ns
tHA Address Hold from Write End 0 0 0 0 0 ns
1SA Address Sct-Up to Write Start 2 3 S 5 ns
tpwE ‘WE Pulse Width 16 20 20 25 30 ns
tsD Data Set-Up to Write End 10 15 20 20 25 ns
tHD Data Hold from Write End 3 5 S S ns
tLzwe | WE HIGH to Low Z!7 5 5 5 5 ns
tyzwg | WE LOW to High Z[®7 0 20 0 20 0 25 0 25 0 25 ns

Notes:

5. “Test conditions assume signal fransition times of 5 ns or less, timing either signal can terminate a write by going HIGH. The data input
reference levels of 1.5V, input levels of 0 10 3.0V and output loading of set-up and hold timing should be referenced to the rising edge of the
the specified 1o1/Ioy and 30-pF load capacitance. ﬂ)al that terminates the write.

6. tyzcs and tyzwe arespecifiedwith Cp = 5 pFasin part (b)of ACTest 9. WE is HIGH for read cycle.

Loads. Transition is measured + 500 mV from steady state voltage. 10. Device is continuously selected, TS = VL.

7. At any given temperature and voltage condition, tyzcs is less than 11. 1fCS goes HIGH simultaneously with WE HIGH. the output remains
\Lzcs for any given device. _ in a high-impedance state.

8. The internal write time of the memory is defined by the overlap of CS
LOW and WE LOW. Both signals must be LOW 1o initiate a write and

AC Test Loads and Waveforms

R1 3200 R1 3280
(481 Q MIL, (481 Q MIL) ALL INPUT PULSES
sv 3.0V -
OUTPUT O——I-——’ OUTPUT QS/)O %
R2 A 10
30pF $ 2020 spr 3 850 GND )
_I_ _]__ (255 Q MIL) _T_ 1 (255 QO MIL) <5ns |.._
INCLUDING !JhllglAl#\%NG
JIG AND ) ;
SCOPE SCOPE 16215 16216
(a) (b)
’
Equivalentto; THEVENIN EQUIVALENT
167Q) 12500
OUTPUT O———AM——0 1.73V OUTPUT O———WA———0 1.90V
Military Commercial
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Data Retention Characteristics (I Version Only
CYM1621
Parameter Description Test Conditions . Units
Min. Max.
VbR Vcc for Retention of Data Vee = 2.0V, 20 v
Iccpr Data Retention Current CS = Vec-02v 16 mA
- - MNz2 Wc-02v

tCDR Chip Deselect to Data Retention Time or N < 0.2V 0 ns

tR Operation Recovery Time trc 2l ns

Iy Input Leakage Current 10 HA
Notes:
12. 1rc = Read Cycle Time.
Data Retention Waveform
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1621-7
Switching Waveforms '
Read Cycle No. 1%
— tre »l
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tan |
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CYM1621

Switching Waveforms (continued)
Read Cycle No. 20

— tac
tACS
tuzes thzes
DATA OUT ML ( DATA VALID )w
ba—— tp) le— tpp
Vee icc
SUPPLY 50% 80% is8
CURRENT
1621-9
Write Cycle No. 1 (WE Controlled) ®
I+ twe =
% X
ADDRESS *
tscs
s NN LY L
taw 5 i —>1
tsa tewe
WE 3F\\ A
tsp — ™ thp
DATA iN DATA-IN VALID
F_ thzwe _‘j F— tizwe ﬁ
DATA OUT DATA UNDEFINED HIGH IMPEDANCE
1621-10
Write Cycle No. 2 (CS Controlled)® ']
twe
ADDRESS 3 b
tsa tscs
m —
e K X
taw
— tewe
W SOOOSSOOSSSNNINANNNNNNNNN Y y. AP IIIIIII NI
————— tgp — ™ tup
DATA IN DATA-IN VALID
trzwe —1
DATA OUT DATA UNDEFINED

)’__nweomce
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Truth Table Ordering Information
CSxx WE Input/Outputs Mode Speed Ordering Code Package | Operating
H X High Z Deselect/Power-Down Type Range
L H Data Out Read 20 CYM1621HD-20C HD02 | Commercial
L L Data In Write CYM1621LHD-20C | HD02
25 CYM1621HD-25C HD02 | Commercial
CYM1621LHD-25C HD02
CYM1621HD-25MB HDO02 | Military
CYMI1621LHD-25MB | HDQ2
30 CYM1621HD-30C HD02 | Commercial
CYM1621LHD-30C HD02
CYM1621HD-30MB HDO02 | Military
CYMI1621LHD-30MB | HDO02
35 CYM1621HD-35C HDO02 | Commercial
CYM1621LHD-35C HD02
CYMI1621HD-35MB HDO02 | Military
CYMI1621LHD-35MB | HDQ2
45 CYM1621HD-45C HD02 | Commercial
CYM1621L.HD-45C HD02
CYM1621HD-45MB HDO02 | Military
CYMI1621LHD-45MB | HD02
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