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HIGH-SPEED 36K IDT7014S
(4K x 9-BIT)
DUAL-PORT RAM

Integrated Device Technology, Inc.

FEATURES: to high-speed applications which do not rely on BUSY signals
+ True Dual-Ported memory cells which allow simultaneous 0 manage simultaneous access.
reads of the same memory location The IDT7014 provides two independent ports with separate
* High-speed access control, address, and /O pins that permit independent,
— Military: 20/25/35ns (max.) asynchronous access for reads or writes to any lacation in
— Commercial: 12/15/20/25ns (max.) memory. See functional description.
- Low-power operation The IDT7014 utllitizes a 9-bit wide data path to allow for
— IDT7014S panty at the user's option. This feature 1s especially useful in
Active: 900mW (typ.) data communication applications where it is necessary to use
+ IDT'S BICMOS process a parity bit for transmission/reception error checking.
« Fully asynchronous operation from either port Fabricated using IDT's BICMOS high-performance tech-
* TTL-compatible; single 5V (+10%) power supply nology, these Dual-Ports typically operate on only 900mW of
» Available in 52-pin PLCC, 68-pin LCC, and a 64-pin power at maximum access times as fast as 12ns.
TQFP The IDT70141s packaged in a 52-pin PLCC and 68-pin fine
+ Military product compliant to MIL-STD-883, Class B pitch LCC, and a 64-pin thin plastic quad flatpack, (TQFP).
DESCRIPTION: Military grade product is manufactured in compliance with the

latest revision of MIL-STD-883, Class B, making it ideally
suited to military temperature apphcatrons demanding the
highest level of performance and reliability.

The IDT7014 is an extremely high-speed 4K x 9 Dual-Port
Static RAM designed to be used in systems where on-chip
hardware port arbitration is not needed. This part lends itself
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IDT7014S HIGH-SPEED 36K (4K x 9-BIT) LGAE D WM 4825771 0014071 8497 EMIDT

DUAL-PORT RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATION INTEGRATED DEVICE
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NOTES: Top View
1 All Vee pins must be connected to power supply 294 a2 20000 EEEETE
2 All ground pins must be connected to ground supply CLCCLCLCCZZZ2ZCCCLCLCC
iNDEX\
ABSOLUTE MAXIMUM RATINGS (" py =188 L Ao
Symbol Rating Commercial Military | Unit An 2 AR
AsL 3 46 o A g
o Terminal Voltage | -05t0+70 | 05t0+70| V Aol 4 45 e AGR
VTERM with Respect to Ao 5 44 Jumn 5 10R
GND AL 6 43 A 1R
VTERM®| Terminal Voltage | -05toVee | -05toVee| V OEL 7 IDT7014 A2 == GER
— ~ N/C 8 PN64-1 41 fpn /G
TA Operating Oto +70 —55t0 +125| °C vee ] b GND
Temperature N/C j N/C
TBIAS Temperature —5510 +125 | -65t0 +135| °C RWL = RW=r
Under Bias N/C e N/C
GND s GND
TSTG Storage —551t0 +125 | 6510 +150} °C 1/Q8L e 1/08R
Temperature 1on /O 7R
Og )— 1106
IouT | DC Output Current 50 50 mA
NOTES: 2528 tbl 01 A L3-S
1 Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- o] >0 o888 % % SFS3SSSTE
INGS may cause permanent damage to the device Thisis a stress rating =ST=E=2=23=300====7 ==
only and functional operation of the device atthese or any other conditions
above those Indicated In the operational sections of this specificationis not TQFP 2528 dw 04
impled Exposure to absolute maxtmum rating conditions for extended Top View
periods may affect rehability
2 Inputs and Vce terminals only
3 /O terminals only RECOMMENDED DC OPERATING
CONDTIONS
RECOMMENDED OPERATING Symbol Parameter Min. | Typ. | Max. | Unit
TEMPERATURE AND SUPPLY VOLTAGE vee Supply Voltage 45 50 55 v
Ambient GND Supply Voltage o} 0 0 \
Grade Temperature GND vce VIH Input High Voltage | 22 — 60 vV
Military -55°C to +125°C oV 50V+10% VIL Input Low Voltage | -0 50 — 08 Y]
Commercial 0°C to +70°C oV 50V +10% OTE: 2526 101 03

Zsoswioz 1 ViL=-3 0V for pulse width less than 20ns
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INTEGRATED DEVICE LOE D EE 4825771 0014072 723 EEIDT

IDT7014S HIGH-SPEED 36K (4K x 9-BIT)
DUAL-PORT RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER THE
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = 5.0V + 10%)

IDT7014S
Symbol Parameter Test Condition Min. Max. Unit
Jiu] Input Leakage Current Vee =56.5V, VIN=0V to Vce - 10 [TLY
|lLo| Output Leakage Current Vout = 0V to Vce — 10 A
VoL Output Low Voltage loL = 4mA — 0.4 \
VOH Output High Voltage IOH = -4mA 2.4 — )
2528 1bl 04
DC ELECTRICAL CHARACTERISTICS OVER THE
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = 5V + 10%)
Test IDT7014512('] IDT7014S15(" | IDT7014S20 | IDT7014525 { IDT7014S35@
Symbol | Parameter Condition |Version | Typ. | Max. | Typ. | Max. | Typ. | Max. | Typ. | Max. | Typ. | Max. | Unit
lcc Dynamic Outputs Open| Mit. - —_ — 260 — 260 — 255 — 250 { mA
Operating f = tMax®
Current (Both Com'l.| — | 250 — 250 — 245 — 240 —_ —
Ports Active)
NOTES: 2528 tbl 05
| 1. 0°C to +70°C temperature range only
1 2 -55°C to +125°C temperature range only
3. Atf=1fMAX, address Inputs are cycling at the maximum read cycle of 1/tRC using the "AC Test Conditions™ input levels of GND to 3V
AC TEST CONDITIONS
Input Pulse tevels GND to 3.0V
‘ Input Rise/Fall Times 3ns
‘ Input Timing Reference Levels 1.5V DATAout
‘ Output Reference Levels 1.5V 500
Output Load See Figures 1, 2, and 3
2528 161 06 15V
CAPACITANCE (TA = +25°C, = 1.0MHz) Figure 1. Output load. 2528 drw 05
Symbol Parameter") Condition | Max. | Unit
CIN Input Capacitance VIN = 0V 1 pF
Cout Output Capacitance Vout = 0V 11 pF
2528 tb1 07 8
7 4+
5V &
5
ATAA
12500 (Typrcal ns) 4
3
DATAouT 24
1
775 SpF*
20 40 60 80 100 120 140 160 180 200
2582 drw 06 Capacitance {pF)
2528 drw 07
* Including scope and jig.
Figure 2. Output Load (for tHZ, tWZ, and tOW) Figure 3. Lumped Capacitive Load, Typical Derating.
6.8 3
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IDT7014S HIGH-SPEED 36K (4K x 9-BIT) LOE D HEE 4425771 0014073 GLT EEIDT

DUAL-PORT RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS OVER THE INTEGRATED DEVICE
OPERATING TEMPERATURE AND SUPPLY VOLTAGE

7014Sx12® | 70145x15 | 7014Sx20 | 7014Sx25 | 7014Sx35Y
Symbol Parameter Min. l Max. | Min. I Max. | Min. I Max. | Min. [ Max. | Min. l Max. Unit
READ CYCLE
tRC Read Cycle Time 12 — 15 — 20 — 25 — 35 — ns
1AA Address Access Time — 12 — 15 — 20 — 25 — 35 ns
1AOE Output Enable Access Time — 8 — 8 — 10 — 12 — 20 ns
toH Output Hold from Address Change 3 — 3 — 3 — 3 — 3 — ns
tLz Output Low-Z Time!'+ 2 0 — 0 — 0 — 0 — 3 — ns
tHz Output High-Z Time(" 2 — 7 — 7 — 9 — 11 — 15 ns
NOTES: 2528 tbl 08

1 Transition I1s measured +500mV from low or high-impedance voltage with load (Figure 2)
2 This parameter Is guaranteed but not tested

3 0°C to +70°C temperature range only

4 -55°C to +125°C temperature range only

TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE("2

tRC

ADDRESS ><

taa |
toH t 1OH !
DATAoUT PREVIOUS DATA VALID > DATA VALID >gtz

2528 drw 08

TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE"-®

taoe —_—

©OE \\ 7t
tLz tHZ  —i

- 4 >
DATAoUT £ L3 VALID DATA r—
RANTE y
NOTES: 2528 drw 09
1. R/Wis HIGH for Read Cycles
2 DE=VL o
3 Addresses vald prior to OE transition LOW
6.8 4
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IDT7014S HIGH-SPEED 36K (4K x 8-BIT)
DUAL-PORT RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS OVER THE
OPERATING TEMPERATURE AND SUPPLY VOLTAGE

701451209 | 7014515 | 7014S20 7014525 | 7014535
Symbol Parameter Min. I Max.| Min. ] Max. [ Min. I Max. | Min. I Max. | Min. [Max. | Unit
WRITE CYCLE
wC Write Cycle Time 12 — 15 —_ 20 — 25 — 35 — ns
1AW Address Valid to End-of-Write 10 — 14 — 15 — 20 — 30 — ns
1AS Address Set-up Time o] — 0 — 0 — 0 — 0 — ns
twp Write Pulse Width 10 — 12 — 15 — 20 — 30 — ns
WR Write Recovery Time 1 — 1 — 2 — 2 — 2 — ns
tow Data Valid to End-of-Wnite 8 —_ 10 — 12 — 15 — 25 — ns
tHZ Output High-Z Time!' 2 — 7 — 7 — 9 —_ 11 - 15 ns
toH Data Hold Time(® 0 — 0 — 0 — 0 — 0 — ns
twz Write Enabled to Output in High-Z(" 2 — 7 — 7 — 9 — 11 — 15 ns
tow Output Active from End-of-Writel? 2.2 0 — 0 — 0 — 0 — 0 — ns
twob | Wnte Pulse to Data DeIayM —_ 25 —_ 30 — 40 —_— 45 —_ 55 ns
topp | Wnite Data Valid to Read Data Delay® | — o2 | — 25 | — 30| — | 35 — | 45 ns
NOTES: 2528 1b1 08

1
2
3

4
5
6

Transition I1s measured £500mV from low or high-impedance voltage with load (Figure 2)

This parameter is guaranteed but not tested

The specification for toH must be met by the device supplying wnte data to the RAM under all operating conditions  Although toH and tow values will vary
over voltage and temperature, the actual toH will always be smaller than the actual tow

Port-to-port delay through RAM cells from writing port to reading port, refer to “Timing Waveform of Read with Port-to-Port Delay”

0°C to +70°C temperature range only

~55°C to +125°C temperature range only

TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY

| twe
ADDRR >k MATCH ><

twp

tow

DATAIN R X VALID X
ADDR L X MATCH

-t twop

DATAoUTL >< VALID

tDDD

2528 drw 10
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IDT7014S HIGH-SPEED 36K (4K x 9-BIT) LAE D WW 4825771 00L407?5 432 EAIDT

DUAL-PORT RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES
TIMING WAVEFORM OF WRITE CYCLE("'2 34 %) INTEGRATED DEVICE
twe
ADDRESS >< ><
OF )/
taw
le— tAS —=} twp ® twWR —]
RW //

twz (4)—. <_.iow_~1/ le——tHZ )
DATAouT —< (€)) K 3

<—tDw_><_tDH:I

DATAIN

/

2528 drw 11

NOTES:

Either R/W or CTE must be HIGH during all address transitions

twR is measured from R/W going HIGH to the end of write cycle

During this peniod, the I/O pins are In the output state, and input signals must not be applied

Transition 1s measured +500mV from steady state with a 5pF load {including scope and jig) This parameter is sampled and not 100% tested

It OF 1s LOW during a /W controlled wnite cycle, the write pulse width must be the larger of twe or (twz + tow) to allow the I/O drivers to turn off data to
be placed on the bus for the required tow 1f OE 1s HIGH during an R/W controlled write cycle, this requirement does not apply and the write pulse can
be as short as the specihied twp

[ IR A\

FUNCTIONAL DESCRIPTION TABLE | - READ/WRITE CONTROL

The IDT7014 provides two ports with separate control, Left or Right Port(")
address, aqd /O pins that ‘per‘mlt independent access fgr rRW | o Dos Function
reads or writes to any location in memory. It lacks the chip
enable feature of CMOS Dual Ports, thus it operates in active L X DATAN | Data on port written into memory
mode as soon as power Is appled. Each port has its own H L | DATAour | Datain memory output on port
Output Enable control (OE). In the read mode, the port's OE X H z High-impedance outputs
turns onthe outputdriverswhen set LOW. The user applicaton  NoTE: 262616110
should avoid simultaneous write operations to the same 1 AolL-AisL#AcR- AR
memory location. There is no on-chip arbitration circurtry to H = HIGH, L = LOW, X = Don't Care, Z = High Impedance
resolve write prionity and partial data from both ports may be
written. READ/WRITE conditions are illustrated in table 1.
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IDT7014S HIGH-SPEED 36K (4K x 9-BIT)
DUAL-PORT RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES

LAE D W 4825771 0014076 379 ERIDT
INTEGRATED DEVICE

ORDERING INFORMATION

IDT XXXX A 9298 A A
Device Type Power Speed Package Process/
Temperature
Range
‘ Blank Commercial (0 Cto +70 C)
B Military (-55 C to +125 C)
Compliant to MIL-STD-883, Class B

PF 64-pin TQFP (PN&4-1)
J 52-pin PLCC (J52-1)
XL 68-pin LCC (L68-1)
12 Commercial Only
15 i
20 Commercial Only Speed in Nanoseconds
25
35 Military Only

i S Standard Power

] 7014 36K (4K x 9-Bit) Dual-Port RAM

2528 drw 12
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