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Integrated Device Technology, Inc.

CMOS DUAL-PORT
STATIC RAM MODULES

PRELIMINARY
IDT7M1004
IDT7M1005

FEATURES:

High density 8K/16K x 9 CMOS Dual-Port Static RAM
modules
+ Fast access times
—commercial: 30, 35, 45, 55, 65ns
—nmilitary: 40, 45, 55, 65, 80, 100ns
« Fully asynchronous read/write operation from either port
+ Expand data bus width to 18 bits or more using external
arbitration
+ Surface mounted LCC packages allow through-hole
module to fit on a 60-pin sidebrazed DIP
Single 5V (+10%) power supply
Inputs/outputs directly TTL compatible

DESCRIPTION:

The IDT7M1004/1005 are 8K/16K x 9 high speed CMOS
Dual-Port static RAM modules constructed on a co-fired
ceramic substrate using B IDT7012 (2K x 9) Dual-Port RAMs
or depopulated using only 4 IDT7012 Dual-Port RAMs. The

IDT7M1004/1005 modules are designed to be used for stand
alone 9-bit word width systems where on-chip arbitration is
not needed. It is the users responsibility to ensure data
integrity when simultaneously accessing the same memory
location from both ports.

This module provides two independent ports with separate
control, address, and I/O pins that permit independent and
asynchronous access for reads or writes to any location in
memory.

The IDT7M1004/1005 modules are packaged in a 60-pin
ceramic sidebrazed DIP (Dual In-line Package). Maximum
access times as fast as 30ns are available over the commer-
cial temperature range and 40ns over the military temperature
range.

AlT DT military modules are constructed with semiconduc-
tor components manufactured in compliance with the latest
revision of MIL-STD-883, Class B making them ideally suited
to applications demanding the highest level of performance
and reliability.

FUNCTIONAL BLOCK DIAGRAMS

IDT7M1005 (16K x 9)
o121 | —3 70121 | — 7ot21 | ——] 70121 L /Oosr
CEL CERf | [ CEL CER| | " CEL CEr[H | [HCEL CEr BUSYR
T ] ] | _
1 L RMR
A13L OERr
mfta Ac-10R
Do 010203 Qo O1 02 O3 o5
o 74FCT138 _74FCT138_ R
04 05 0s O7 04 05 06 O7
Ao-1oL E ﬁ:;:
OFEL A13R
RANL 1 i
1 [ 1 I
LI i — - =l
CEL CErR[ | | {CEL CER[ | | 4 CE CEr | | HCEL CEr
70129 —! — 70129 — “—] 70121 — L— 70121
1 [b— [t—" [
1/00-8L
2797 drw 01
CEMOSis a of d Device Technalogy, inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1992
DSC-7072/1

@©1992 Integrated Device Technology, Inc

7-9

1

/



IDT7M1004/IDT7M1005 (BK/16K x 9)
CMOS DUAL-PORT STATIC RAM MODULES

MILITARY AND COMMERCIAL TEMPERATURE RANGES

IDT7M1004 (8K x 9)
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PIN CONFIGURATION PIN NAMES()
vee [1 N 60 ] GND Left Port Right Port Names
LRW |2 59 ] R_AW L_CS R_CS Chip Selects
L_A(0) E3 58 % R_A(0) L AW R_RW Read/Wiite Enables
L_A(1) 4 57 R_A(1) p— —
- o]
LA®) []5 56 RA®) L OE R_OE utput Enables
L_A@) []e 55 ] RA(3) L_A{0-13) R_A (0-13) Address Inputs
LA® []7 54 ] RLA(#) L_l/O (0-8) R_I/O (0-8) Data Input/Outputs
GND []8 53] R_A(5) \ole} Power
L_AGB) []9 52 ] R_A(B) GND Ground
L_A®) [ |10 51 ] RA®) NOTE. pe—
L_A(T) [: B 50 :] R_A(®) 1. On.theID17M1004 option {8K x9) L_A13 and R_A13need to be connected
L_A@®) {12 491 R_A(9) to GND for proper operation of the module.
L_A© []13 48[ ] R_A(10)
L_A(10) E 14 47 ] R_A(11)
L_A(11) []15 46 ] R_A(12) 1)
Voo D16 457 oND ABSOLUTE MAXIMUM RATINGS
L_A(12) [|17 44 ] R_A(13) Symboal Rating Commercial Military Unit
L_A(13) [ |18 437 R.OE VTERM | Terminal Voltage | 0510 +7.0 | 0.5t0+7.0 [ V
L OE l: 19 42 :] R_CS with Respect to
LGS []20 41 7] RI/O(0) GND
L_lo@) []21 40 [] R_IIO(1) TA ?peratln? 0to +70 -551t0 +125 | °C
L_o() []22 38 [] R_IO(2) emperature
L_io@) []23 38 ] GND Talas Eirggfé?;usre -551t0+125 | 6510 +135 | °C
L_Iro@) []24 37 [] R_IO(3)
—! _6 <
L_io@) [ 25 36 [ R_I0(@4) TsTG ?:;;%?ature 5510 +125 5to +150 C
L_vo(s) []26 35{ ] R1O®) lout DC Output 50 mA
Lo [|27 34 ] R_I/O(6) Current
L_/O@F) [|28 33| ] R_IO(7) NOTE: 75T T 02
L_o®) []29 32[ 1 RVO@) 1. Stresses greater than those listed under ABSOLUTE MAXIMUMRATINGS
GND [ |30 31[ ] Vee may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
DIP above thoss indicated in the operational sections of this specification Is not
TOP VIEW implied. Exposure to absolute maximum rating conditions for extended
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periods may affect reliability.
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IDT7M1004/IDT7M1005 (8K/16K x 9)

CMOS DUAL-PORT STATIC RAM MODULES

MILITARY AND COMMERCIAL TEMPERATURE RANGES

RECOMMENDED DC
OPERATING CONDITIONS

RECOMMENDED OPERATING
TEMPERATURE AND SUPPLY VOLTAGE

Symbol Parameter Min. | Typ. | Max. [Unit Ambient
Vcc | Supply Voltage 4.5 50 55 | V Grade Temperature GND Vee
GND | Supply Voltage 0 0 ) v Military -55°C to +125°C ov 50V 10%
VIH Input High Voltage 22 — 6.0 Y] Commercial 0°C to +70°C oV 5.0V+10%
Vi Input Low Voltage 05" | — 0.8 v 2797 toi 04
NOTE: 2797 ol 03
1. ViL> 3.0V for pulse width less than 20ns.
CAPACITANCE TABLE (Ta=4+25°C, f = 1.0MHz)
IDT7M1004 IDT7M1005
Symbol Parameter Conditions Max. Max. Unit
C_IN(1} Input Capacitance V_IN=0V 100 55 pF
(Ao-10, OE, RW)
C_IN(2) Input Capacitance (Data) V_iN=0V 100 55 pF
C_IN(3) Input Capacitance V_IN=0V 15 15 pF
(A11-13,CS)
Cout Output Capacitance (Data) V_ouT=0V 100 55 pF
NOTE: 2797 'l 05
1. This parameter is guaranteed by design but not tested.
DC ELECTRICAL CHARACTERISTICS
(Vce = 5V £ 10%, TA = -55°C to +125°C or 0°C to +70°C)
IDT7M1004 IDT7M1005
Symbol Parameter Test Conditions Min. Max. Min. Max. |Unit
(L] Input Leakage vce = Max. —_ 40 - 80 PA
VIN = GND to Vcc
|iLo| Output Leakage Vcce = Max. —_ 40 — 80 uA
CS 2z VIH, VouT = GND to Vce
VoL Output Low Voltage Vce = Min. loL = 4mA — 0.4 — 04 v
VoH Output High Voltage Vce = Min. 1oH = -4mA 2.4 — 24 — v
2797 tbt 06
Commercial Military J
Symbol Parameter Test Conditions Min. [ Max./"] Max.@} Min. | Max.""|Max."3| Uni
lccz Dynamic Operating Voe = Max., CS< Vi, — 500 | 870 — 560 | 860 | mA
Current (Both Ports Active) Qutputs Open, f = tMAX
lcot Standby Supply Voe = Max., CS_LorCS R2>VH — 370 | 650 — 430 | 750 | mA
Current (One Port Inactive) Outputs Open, f = fMAX
IsB1 Standby Supply Ve = Max., TS L and CS2 Vin — | 280| 560 | — | 280 | 560 { mA
Current (Both Ports Inactive) | Outputs Open, f = fMAX
1582 Full Standby Supply CS_Land CS R2Vce -0.2V — 60 120 — 120 | 240 | mA
Current (Both Ports Inactive) | Vin > Vec 02V or< 0.2V, f=0
NOTES: 2797 bl 07
1. IDT7M1004 (8K x 9) version only.
2. IDT7M1005 (16K x 9) version only.
3
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IDT7M1004/IDT7M1005 (8K/16K x 8)

CMOS DUAL-PORT STATIC RAM MODULES MILITARY AND COMMERCIAL TEMPERATURE RANGES
AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times Sns
Input Timing Reference Levels 1.5V
Output Refersnce Levels 1.5V
Output Load See Figures 1 & 2
2797 tbl 08
+5V +5V
480Q 4800
DATAouT DATAouT
255Q 30pF* 255Q SpF*
2797 drw 04 2797 drw 05

*Including scope and jig.

Figure 1. Output Load Figure 2. Output Load (For tchz, tcL2, touz,
toLz, twhz, tow)
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IDT7M1004/IDT7M1005 (BK/16K x 9)
CMOS DUAL-PORT STATIC RAM MODULES MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS
(Vee = 5V + 10%, TA = -55°C to +125°C or 0°C to +70°C)

-300 -350 -40 -45 -55 -65 80119 -10009

Symbol Parameter Min. [Max. | Min. | Max. | Min. |Max.| Min. |Max. Min.ll\lax. Min. |Max. Min. | Max. | Min. | Max, jUnit

Read Cycle

tre Read Cycle Time 30 | — |35 ] — |40 ]| —]45 ]|~ |55{— {86 |-~ |8 ) — |100 — | ns

taa Address Access Time — || —-—|33s|—]4]|—|45]|— |55 ]|— |6 | —|]8|— 100 | ns

tacs@ | Chip Select Access — sl -] | -4 — |45 ]| —|55|— |65 —18 | — | 100ns
Time

toE Output Enable Access — 15 | — 20 { — | 20 — |25 | — | 30 — 35 | — 40 —_ 45 | ns
Time

toH Output Hold from [o] — 0 — ] — o} — 0 — [¢] — 0 — 0 — |ns
Address Change

terzV Chip Select to Output 3 [— sl -5 -85 [—]5|—}|5}|—]|585]|—1|F5 — | ns
in Low Z

torz® | Chip DeselecttoOutput | — [ 15 { — | 15 | — |18} — |20 | — |26 | — [3 | — 13 | — | 40 [ns
in High Z

torz ! | Output Enable to 3 t—]3]—~]3a]—-—|st—]s5}|—]|5}|—|58]|—]°5 — |ns
Qutputin Low Z

torz(V | Output Disable to —_ |l —-l1s|—]15]—|20o}—]|25]— |3 ]| —|3}]|—]| 49]|n
Output in High Z

teut?) Chip Select to Power o|l—]lo|—-]lo]l—-|]oOo}{—]Oo[]—]O}|—}O]—10O — | ns
Up Time

tept! Chip DesetecttoPower | — |50 | — [ s0 | — |50 | — |50 | — |50 | — [ 50| — | 5 [— | 50 |ns
Up Time

Write Cycle

twe Write Cycie Time 30 | — 35| — |40 |j—]45 | — |5 | — |65 |— |8 | — |100 — | ns

tow® Chip Selett to End of % | — |30 —]ss]|—]40]—|45|—{50{—]55]—|60]| —|ns
Write

taw Address Valid to End 25 — 30 — 35 — 40 — 45 — 50 — 55 — 60 — | ns
of Write

tas Address Set-Up Time 0 — Q — 0 — 0 — o] — 0 — [ — 0 — | ns

twe Write Pulse Width 5| — ]3| —~ {3 ] —]3 |— 4| —|s0!—]5]|]— 160 — | ns

iwR Write Recovery Time [o] — 0 — 0 — v — 0 — 0 — 0 — v — | ns

tow Data Valid to End of o0 — |25 —1es | —]|25 | —|2%0] —}4|—]4|— |5 — | ns
Write

toH Data Hold Time 4] — 0 — 0 — [¢] — Q — 0 — o] — 0 — | ns

tonz¥ | Output Disable to —_ |5}l —]|]15]—]2o]|—]25}|— ]3| —13]|—| 4]|ns
Output in High Z

twhz™ | Write Enabletooutput | — |15 | — [ 15 | — 15| — |20 | — |25} — |s0 | — |35 | —}| 40 |ns
in High Z

tow(" OutputActivefromEnd [ 0 [ — | o | — o j—| o |j— o }—|Oo |—|Oo]|—]° — | ns
of Write

NOTES: 2797 Wil 08

1. This parameter is guaranteed by design but not tested.

2. To access RAM array, CS < ViL.

3. Master mode is not available on this module.

4. The module is always in the Stave Mode.

5. Port-to-Port delay through the RAM cells from the writing port ta the reading port.

6. To ensure that the earlier of the two ports wins.

7. To ensure that the write cycle is inhibited during contention.

8. To ensure that a write cycle is completed after contention.

9. This speed is currently available in commercial versions only.

10. This speed is currently available in military versions only.

5
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IDT7M1004ADT7M1005 (8K/16K x 9)
CMOS DUAL-PORT STATIC RAM MODULES

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO. 1 (EITHER SIDE) (" 29

ADDRESS }%

tRC

X

N P toH

DATAouT

XX S

-~

F—lOH —
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TIMING WAVEFORM OF READ CYCLE NO. 2 (EITHER SIDE) (- 3.9

DATAouT

" A

& AN

tacs
(
NG 1
toE tcHz (6) —————
74
6
toLz —™ —!  toHZ ©)  |e—
—FLLELL DATA VALID - —
toLz ® Ae \)T_
— tPu 6 I‘-—-——tPD &) ——————»
CURRENT loe N
- 7|‘ 50% 50% SO

NOTES:

OE=L

LR N

. RAWis high for Read Cycles
Device is continuously enabled, CS = L. This wavefarm cannot be used for semaphore reads.
Addresses valid prior to or coincident with CS transition low

. To access RAM, TS = L. To access semaphore, CS = H.
. This parameter is guaranteed by design but not tested.

2797 drw 07
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IDT7M1004/IDT7M1005 (8K/16K x 8)
CMOS DUAL-PORT STATIC RAM MODULES MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (RN CONTROLLED TIMING) ('-35 8)
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TIMING WAVEFORM OF WRITE CYCLE NO. 2 (TS CONTROLLED TIMING) (*-3%:8)
ADDRESS ><
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NOTES:

. R/W must be high during all address transitions, _

. A write occurs during the overlap (twe) of a low CSand a low R/W for memory array writing cycle.

twr is measured from the earlier of CS or RAW going high to the end of write cycle.

During this period, the I/O pins are in the output state and input signals must not be applied.

If the CS low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state.

Timing depends on which enable signal is asserted last.

. Timing depends on which enable signal is de-asserted first.

. 1f OE is low during a RAW controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the I/O drivers to turn off and data
to be placed on the bus for the required tow. 1f OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can
be as short as the specified twe.

9. This parameter is guaranteed by design but not tested.
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IDT7M1004/IDTTM1005 (8K/16K x 8)
CMOS DUAL-PORT STATIC RAM MODULES

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PACKAGE DIMENSIONS
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7M1005
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