4K x 16 FourPort™ PRELIMINARY
STATIC RAM IDT70M74
MULTICHIP MODULE

Integrated Device Technology, Inc.

FEATURES:

+ High density 64K-bit FourPort™ static RAM multichip
module

High-speed access

— Commercial: 25, 30, 35, 45ns (max.)

— Military: 30, 35, 45ns (max.)

Low-power CEMOS™ operation

Fully asynchronous read/write operation from each of the
four ports: Ports A, B,C, D

Versatile control for write-inhibit: separate BUSY input to
contral write-inhibit for each of the four ports

Battery backup operation—2V data retention
TTL-compatible inputs/outputs

Single 5V (+10%) power supply

Available in 180-pin hermetic PGA

Military product compliant to MIL-STD-883, Class B
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DESCRIPTION:

The IDT70M74 s a high-speed 4K x 16 FourPort static RAM
multichip module designed to be used in systems where
multiple access in a common RAM is required. This FourPort

static RAM module offers increased system performance in
multiprocesser systems that have a need to communicate in
realtime and also offers added benefit for high-speed systems
in which multiple access is required in the same cycle.

The IDT70M74 provides four independent ports with sepa-
rate control, address and /O pins that permit independent,
asynchronous access for reads or writes to any location in
memory. Arbitratation is not provided on the module; there-
fore, itis the user's responsibility to ensure data integrity when
simultaneously accessing the same memory location from all
ports. An automatic power down feature, controlled by CE,
permits the on-chip circuitry of each port to enter a very low
power standby power mode.

Fabricated using IDT's CEMOS™ high-performance
technology, this four port RAM module typically operates on
only 3W of power at maximum access times as fast as 25ns.
Low-power {L) versions offer battery backup data retention
capability, with each port typically consuming 0.5mW from a
2V battery.

The IDT70M74 is packaged in a ceramic, hermetically
sealed 180-pin PGA. Military grade product is manufactured
in compliance with the latest revision of Mil-Std-B83, Class B.
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IDT70M74 (4K x 16) FourPort™ - .
STATIC RAM MULTICHIP MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATION
1 2 3 4 5 [:] 7 a 9 ‘10 1 12 13 ] 14 15 16
A| anD | BBV B [RAW B)|RW Bl GND | AB® | AB® | ABo| vee | ACE | ACH | GND |RWLL C(O)lR/W_CU BSY.C| GND
B | OF_B) |[OE_Bu) [RW_Bi2)| CF_B2)|CE By | A B®) | A B | A B A_Ci) | A_Ci) | A_Cee) | OF_cioy | CE_cia [RW_Ceey OE_Con| B _cioy
¢ | OF B |G B [RW_B)| TE_ B |TE By | A Bw | ABE | AB@2 | ACin | ACE | ACe [CE cm | CE C®[RW_Cia) OF Ci3)| OF _Cal
D] AAD | AAD | AAD A_B1o) | A Bg) GND | A Ci2) | AC® A;C(10) A_De | ADM | A Do
E| GND | A_A3) | A_AW A D@y | A D@ | GND
F | AASs | ALAe) | A_AT | A_AB} A D@ | ADin | A D) | AD®)
G | A_Aw) |CE_A@) |CE_Am [A_A(10) A_D10) |TE_B(1)| TE_Dioy| A_D®
H| vec |CE_A@ |CE Am| GND TOP VIEW GND |TE_Da)| CE_D2y| Vee
J [RW_A@RW_ANRW_AR)RW_Ag) RW_DaJ'W_Di2l RW_D(j/W_D(0
K | OF_A©) |OE_A() | OE_A | OF_A®) OF_D()| OF_D@)| GE_b1)[GE_0(0)
L |VO_A{@@) | VO_A(1) | VO_Ai2) BSY_A BSY_D | ¥0_D2y | vo_D(1y| rO_Dioy
M| GND |V/O_A3) | VO_Aie) - YO_D@)| VO_Di3)] GND
N | VO_A@5) | VO_Aw) [VO_A(7)| GND 1¥O_Big) [VO_B(12{VO_B(15)) GND ([fO_GC(12){1/0_C8) ¥0_D(7ny| VO_D¢e) | ¥O_D(5}
P vo_A | VO_Aw@ |1O_Apo) ¥O_Bi2){¥O_B) | ¥O_B(7) |VO_B(11}{VO_B(14)/O_C(15) IYO_C(11)| VO_C(7y |vO_C) | YO_C(2){70_Di1o)f VO_Dig)| YO_Di8)
Q |vo_ApnVO_A(12)|VO_A(13) VO_Bq) |VO_B3) | YO_Bis) [VO_B(10){¥O_B(13) IIO_C(14)|IIO_C(10) VO_Ce) |VO_C3) | VO_C(1) |VO_D13) VO_D(12§/0_D(1 4
R I/0_A(14)|VO_A(15)| VO_B(o)] GND | ¥O_B5) | /O_Bo)| Vec VO_C(w)I VO_C) |10 C5)] GND 1O _C) VO_D(15;1V0_D(141 GND
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IDT70M74 (4K x 16) FourPort™
STATIC RAM MULTICHIP MODULE

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN NAMES ABSOLUTE MAXIMUM RATINGS'"

Symbol Pin Name Symbol Rating Commercial| Military | Unit
A_A(0-11) Address inputs — Port A VTERM Terminal Voltage] -0.5t0+7.0 | -05t10+7.0| V
A_Bio- Address Inputs — Port B with Respect

_B(0-11) ss Inputs — Po 10 GND
A_C(o-11) Address Inputs — Part C -
Ta Operating 010 +70 -55to +125| °C
A_D(o-11) Address Inputs — Port D Temperature
I/0_A(0-15) Data /O — Port A Teias Temperature 5510 +125 | -6510+135| °C
O_B(o-15} Data /O — Port B Under Bias
/O_C(o-15) Data /O — Port C TsTG Storage -55t0 +125 | -6510+150| °C
VO_D(o5) Data VO — Port D Temperature
RAW_A(0-9) Read/Write — Port A lour | DCOutput 50 50 mA
— - Current
R/V_V_B(o-a) Read/Write — Port B NOTE: po——
RW_C(0-3) Read/Write - Port C 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
— - RATINGS may cause permanent damage to the device. This is a stress
_FY_W D3 Read/Write — Port D rating only and functional aperation of the device at these or any other
CE_A(0-3) Chip Enable — Port A conditions above those indicated in the operational sections of this
— ] specification is not implied. Exposure to absolute maximum rating
E!E——B(D'a) Ghip Enable —Port B conditions for extended periods may affect reliability.
CE_C(0-3) Chip Enable - Port C
CE _D(o-3 Chip Enable — Port D
o Dios) P CAPACITANCE (TA = +25°C, f = 1.0MHz)
OE_A(0-3) Output Enable — Port A 7
— Symbol Parameter(" Conditions | Max. | Unit
QE _B(0-3) Output Enabie — Port B -
— CIN Input Capacitance | ViN=0V 50 pF
OE_C(0-3) Output Enable — Port C Coor TP C - v oV 0 =
e apacitance| VouT=
OE _D(09) Output Enable — Port D put -ap P
] : - NOTE: 2817 1l 03
BUSY_A N Write Disable — Port A 1. This parameter is guaranteed by design, but not tested
BUSY_B Whrite Disable — Port B
BUSY_C Write Disable ~ Port C
BUSY_D Write Disable — Port D RECOMMENDED OPERATING
vce Power TEMPERATURE AND SUPPLY VOLTAGE
GND Ground Ambient
2817 1ol 01 Grade Temperature GND Vee
Military -65°C to +125°C ov 5.0V+10%
Commercial 0°C to +70°C ov 5.0V £ 10%
2817 th1 04
TRUTH TABLE RECOMMENDED DC OPERATING 7
Any Port CONDITIONS
RW! CE | OF Do-15 Function Symbol Parameter Min. | Typ. | Max.| Unit
X [ H [ X Z | Port Disabled and in Power Vec | Supply Voltage 45 |50 ] 55| V
Down Mode GND Supply Voltage o a 0 v
X | H X Z TEp1 =CEp2 = CEP3 = CEP4 = H ViH input High Voltage 22 | — | so | V
Power Down Mode, ISB or ISB1 Vi Input Low Voltage 050 | — 08| v
- - NOTE: 2817 1bl 05
L L X DATAIN | Data on port written into 1. Vi (min.) = -3.0V for pulse width less than 20ns.
memory'®
H L L |DATAcut| Data in memory output on port
X X H z High impedance outputs
NOTES: 2817 tbl 06
1. H=HIGH, L = LOW, X = Don't Care, Z = High Impedance
2. [t BUSY = LOW, data is not written.
3. For valid write operation, no mare than one port can write to the same
address location at the same time.
3
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IDT70M74 (4K x 16) FourPort™
STATIC RAM MULTICHIP MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS
(Ve = 5.0V £ 10%, TA=-55°C to +125°C and 0°C t0 +70°C )

IDT70M74
Symbol Parameter Test Conditions Min. Max. | Unit
L] Input Leakage Current Vee = 5.5V, VIN = 0V to Ve — 40 MA
JiLo| Output Leakage Current CE = ViH, VouT = 0V to Vcc — 40 HA
VoL Output Low Voltage loL = 4mA — 0.4 A
VOH Output High Voltage lIoH = -4mA 24 - v

2817 tbi 07

DC ELECTRICAL CHARACTERISTICS!": 5:©)
VGG = 5.0V + 10%, TA=-55°C to +125°C and 0°C to +70°C )

Test -25ns? -30ns -35ns -45ns
Symbol Parameter Condition Verslon | Typ. | Max. | Typ. | Max. | Typ. | Max. |Typ. | Max. jUni
lcct Operating Power CEsVi Military - — 600 | 1440 | 600 | 1440 | 600 | 1440 |mA
Supply Current Outputs Open
(All Ports Active) =0 Commercial| 600 | 1200 | 600 | 1200 { 600 | 1200 (600 | 1200
lccz Dynamic Operating | CE<ViL Military — — 880 | 1600 [ 840 | 1580 |780 | 1560 {mA
Current Outputs Open
(All Ports Active) f = fmaxt¥ Commercial] 900 | 1400 | 880 | 1360 | 840 | 1340 | 780 | 1320
1s8 Standby Current CEz2VH Military - - 180 | 460 | 160 | 440 [140 | 420 |mA
(All Ports — TTL f = fmax®
Leve! Inputs) Commercial| 240 | 340 | 180 | 320 | 160 | 300 [140 | 280
1581 Full Standby Current | All Ports Military — — 6 120 | 6 120 | 6 120 |mA
(All Ports — All CE2 Vce - 0.2V
CMOS Level Inputs) | VINZ Ve - 0.2V or | Commercial| 6 60 6 60 6 60 6 60
ViNS 0.2V, f=0®

NOTES: 281710108

1. Vce =5V, Ta=+25°C for Typ.

2. 0°C to +70°C temperature range only.

3. f=0 means no address or control lines change.

4. Atf=fwax, address and data inputs (except Output Enabla) are eycling at the maximum frequency of read cycle of 1/R¢, and using “AC Test Conditions”
of input levels of GND to 3V.

5. For the case of one port, divide the above appropriate current by four.

6. Typical values are guaranteed by design but not tested.

DATA RETENTION CHARACTERISTICS((L VERSION ONLY)
(Vce = 5.0V + 10%, TA=-55°C to +125°C and 0°C to +70°C )

Symbol Parameter Test Condition Min. | Typ." | Max. | Unit
VoR Ve for Data Retention Voc =2V 2.0 —_ — v
Iccor Data Retention Current CE2 VHC Military - 100 7200 HA
VINZ VHC ors Vie | Commarcial - 100 2400
tcor® Chip Deselect to Data Retention Time 0 — _ ns
RO Operation Recovery Time tRct? — — ns
NOTES: 281710109

1. Vec=2V, Ta=+25°C
2. tre = Read Cycle Time
3. This parameter is guaranteed by design, but not tested.
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IDT70M74 (4K x 16) FourPort™

STATIC RAM MULTICHIP MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES

LOW Vcc DATA RETENTION WAVEFORM
DATA RETENTION MODE

vee 45V )\ VDR22V / Casv

tCDR tR

C—E7f : : AN\ vor VR N : : : N

2817drw 03

AC TEST CONDITIONS

Input Pulse Levels GND to 3.0V

Input Rise/Fall Times 5ns

Input Timing Reference Levels 1.5v

Output Reference Levels 1.5V +5V

Output Load See Figures 1& 2

28171 10
1250 Q
DATAouT DATAouT
l 30 pF* 775Q == 5pF
/7
2817 drw 04 2817 drw 05
Figure 1. Output Load Figure 2. Output Load
: . (for toLz, tonz, twhz, tow)
*Including scope and jig
AC ELECTRICAL CHARACTERISTICS
Vee = 5.0V + 10%, Ta=-55°C to +125°C and 0°C to +70°C )
-25ns® -30ns -35ns -45ns

Symbol Parameter Mmax. Min. | Max. | Min. | Max. Min. | Max. | Unit

READ CYCLE

1RC Read Cycle Time 25 — 30 — 35 — 45 — ns

taA Address Access Time — 25 — 30 — 35 — 45 ns

tACE Chip Enable Access Time — 25 — 30 — 35 — 45 ns

1OE Output Enable Access Time — 15 — 20 — 25 — 30 ns

1OH Output Hold from Address Change 0 — 0 _ 0 — 0 — ns

torz""2 | OE Enable to Output in Low Z 3 — 3 — 5 — 5 — ns

tonz{"2 | OE Disable to Output in High Z — 15 — 15 — 15 — 20 | ns

tcz'2 | CE Enable to Output in Low Z 3 — 3 — 5 — 5 — ns

tchz{*® | TE Disable to Output in High Z — 15 — 15 — 15 — 20 ns

tpu? Chip Enable to Power Up Time 0 — 0 — 0 — 0 — | ns

tpp? Chip Disable to Power Down Time — 20 — 30 — 50 — 50 | ns
NOTES: 2817 bl 11
1. Transition is measured +500mV from low or high impedance voltage with load (Figures 1 and 2).
2. This parameter is guaranteed by design, but not tested.
3. 0°C to +70°C temperature range only.
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IDT70M74 (4K x 16) FourPort™
STATIC RAM MULTICHIP MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS
(Vce = 5.0V + 10%, TA=-55°C to +125°C and 0°C to +70°C )

-25ns'" -30ns -35ns -45ns
Symbol Parameter Min. I Max. | Min. l Max. | Min. TMax. Min. I Max. { Unit
WRITE CYCLE
twe Write Cycle Time 25 —_ 30 — 35 —_ 45 — ns
tCE Chip Enable to End of Write 20 — 25 — 30 — 35 — ns
1AW Address Valid to End of Write 20 — 25 — 30 — 35 — ns
tAS Address Set-up Time 0 — 0 — 0 — 0 — ns
twel® Write Pulse Width 20 — 25 — 30 — 35 — | ns
tWR Write Recovery Time 5 — 5 — 5 — 5 — ns
1w Data Valid to End of Write 15 — 15 — 20 — 20 — ns
tonz(":? | OEto Output in High Z — 15 — 15 — 15 — 2 | ns
tDH Data Hold Time 0 — 0 — 0 — 0 — ns
twhzl"" 2 | Write Enabled 1o Output in High Z — 15 — 15 — 15 — 20 ns
tow'"2 | Output Active from End of Write 0 — 0 — 0 — 0 — ns
twoot? Write Puise to Data Delay — 45 — 50 — 55 — 65 ns
toop™ Write Data Valid to Read Data Delay — 35 — 40 — 45 — 55 | ns
BUSY CYCLE
twa!® Write to BUSY 0 — 0 — 0 — 0 — | ns
twh® Write Hold After BUSY 15 — 20 — 20 — 20 — | ns
NOTES: 2817 1bi12

. Transition is measured +500mV from low or high impedance voltage with load (Figures 1 and 2).

This parameter is guaranteed by design, but not tested.

. Specified for OE at high (refer to “Timing Waveform of Write Cycle”, Note 7).

Port-to-port delay through RAM cells fram writing port to reading port, refer to “Timing Waveform of Read with Port-to-Port Delay”.
. To ensure that the write cycle is inhibited during contention.

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

0°C to +70°C temperature range only.

N B e

TIMING WAVEFORM OF READ CYCLE NO. 1, ANY PORT("-3

-t tACE

ce N )[

tAOE | PR (7 Q——
OE \\
Lz tHZ o}
/& N
DATAQUT ¥ < VALID DATA
WLz SCN N\ X i 7F
tPu lq— tPD

Icc

CURRENT 7( 50% 50%
iss

NOTES:

1. RMWis high for Read Cycles.

2. Device is continuously enabled, CE= Vit. __

3. Addresses valid prior to or coincident with CE transition low.
4. OE=VL

2817 drw 06
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IDT70M74 {4K x 16) FourPort™
STATIC RAM MULTICHIP MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO. 2, ANY PORT(!: 24

iRC
ADDRESS ){(
tAA -l
toH L__ toH
DATAoOUT PREVIOUS DATA VALID DATA VALID
I 2817 drw 07
TIMING WAVEFORM OF WRITE CYCLE NO. 1, R’W CONTROLLED TIMING(:237)
twe —]
wooness D S
O A
taw
I yd
le— tas we O tWR —a
_ f
RIW NG _/
le— Wz ® thz_©
j tow
DATAOUT _< “ ) @
ha—— tDW tDH
DATAIN
2817 drw 08
TIMING WAVEFORM OF WRITE CYCLE NO. 2, CE CONTROLLED TIMING!": 239
I we
ADDRESS ><
taw
oE \h /[
L_ tAs ot tEW tWR
RW \\
- tDW —— e 1OH ——
DATAIN )_____
NOTES: 2817 drw 0%

-

. R/W or CE must be high during all address transitions.__

A write oceurs during the overlap (tew or twp) of a low CE and a low RW.

 twr is measured from the earier of CE or RAW going high to the end of write cycle.

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

If the CE low transition occurs simultaneously with ar after the RAW low transition, the outputs remain in the high impedance state.
Transition is measured +500mV from steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested.

If OF is low during a RAN controlled write cycle, the write pulse width must be the larger of twe or (twz + tow) to allow the /O drivers to turn off data to be
placed on the bus for the required tow. If 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 twp .

NouswN

- 7
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IDT70M74 (4K x 16) FourPort™
STATIC RAM MULTICHIP MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY(">23)

|- twe
ADDRP1 >k MATCH )(

twp
RAWP1 \\ //
|e tow § toH
DATAIN P1 j{ VALID >'(
ADDRP2, P3 or P4 X MATCH
twDD -]
DATAP2, P3, or P4 VALID
toop {
2817 drw 10

NOTES:

1. Assume BUSY input at HIGH and CE at LOW for the writing port.

2. Write cycle parameters should be adhered to in order to ensure proper writing.

3. Device is continuously enabled for any of the reading ports which has its OE at LOW.

TIMING WAVEFORM OF WRITE WITH BUSY INPUT

TN L

twH

tws

BUSY

2817 drw 11
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IDT70M74 (4K x 16) FourPort™
STATIC RAM MULTICHIP MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES

PACKAGE DIMENSIONS
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