_INTEGRATED DEVICE

Y?E D B 4825771 0009734 & BIDT

CMOS DUAL-PORT RAM IDT7132SA/LA
16K (2K x 8-BIT) IDT7142SA/LA
Integrated Device Technology, Inc. T-4b- 23-)2
FEATURES: DESCRIPTION:

+ High-speed access
— Military: 26/30/35/45/55/70/90/100/120ns (max.)
— Commercial: 20/25/30/35/45/55/70/90/100ns (max.)
+» Low-power aperation
— IDT7132/42S8A
Active: 325mW (typ.)
Standby: 5mW (typ.)
— IDT7132/42LA
Active: 3256mW (typ.)
Standby: 1mW (typ.)
« Fully asynchronous operation from either port
+ MASTER IDT7132 easily expands data bus width to 16-or-
more bits using SLAVE IDT7142
+ On-chip port arbitration logic (IDT7132 only)
+ BUSY output flag on IDT7132; BUSY input on IDT7142
« Battery backup operation —2V data retention
« TTL-compatible, single 5V £10% power supply
+ Available in popular hermetic and plastic packages
« Military product compliant to MIL-STD, Class B
» Standard Military Drawing # 5962-87002
« Industrial temperature range (-40°C to +85°C) is available,
tested to miliary electrical specifications

The IDT7132/IDT7142 are high-speed 2K x 8 dual-port
static RAMs, The IDT7132is designed to be used as a stand-
alone 8-bit dual-port RAM or as a "MASTER" dual-port RAM
together with the IDT7142 “SLAVE" dual-port in 16-bit-or-
more word width systems. Using the IDT MASTER/SLAVE
dual-port RAM approach in 16-or-more-bit memory system
applications results in full-speed, errar-free operation withaut
the need for additional discrete logic.

Both devices provide two independent ports with separate
control, address, and /O pins that permit independent, asyn-
chranous access for reads or writes to any location inmemory.
An automatic power down feature, controlled by CE permits
the on-chip circuitry of each pott to enter a very low standby
power made.

Fabricated using IDT's CEMOS™ high-performance tech-
nology, these devices typically operate on only 325mW of
power at maximum access times as fast as 20ns. Low-power
(LA) versions offer battery backup data retention capability,
with each dual-port typically consuming 200uW from a 2V
battery,

The IDT7132/7142 devices are packaged in a 48-pin
sidebraze or plastfc DIPs, 48- or 52-pin LCCs, 52-pin PLCCs,
and a 48-lead flatpacks. Military grade product is manufac-
tured in compliance with the latest revision of MIL-STD-883,
Class B.
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1. IDT7132 (MASTER): BUSY is open drain output and requires pullup resistor.
IDT7142 (SLAVE): BUSY is input.
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INTEGRATED DEVICE

IDT7132SA/LA AND IDT7142SA/LA

Y?E D WM 4325771 0009735 T EMIDT

CMOS DUAL-PORT RAM 16K (2K x 8-BIT) T-46-23-12 MILITARY AND COMMERCIAL TEMPERATURE RANGES
PIN CONFIGURATIONS
.. - CELO1 48 [ Vee
A 2
L L] R AoR
Aol Cl4 45 [1BUSYR Asn
OELL5 44 [1MoR AR
ALl 43 L10En Asn
ALLl7 42 [1Aor A
AL L8 41 AR "
ALY pag y 4000AA Asr
Ast.L]10 & 39 L1AsR AeR
AsL 111 38 [JA4n g PV
AeL[]12 C48-2 37 [1Asm Ae
ArLE)18 36 [1AeR AR
AsL[}14 35 1A
Ast. L}15 34 | 1Asn O7R
/0ot L116 33 L1AgR toeR
o7 32 L1i/Q7r
/020118 31 L11/OsR
/0aL L] 19 30 L11/0sn 2692 drw 03
/04 L]20 29 L 11/04R
1/0sL )21 28 LH/Oar
1/QsL 122 27 | 1/02a
107 L} 23 26 L1/01R
GNDL{24 25 [ 11/00R
DIP
2692 drw 02 3 £
TOP VIEW sdéoglgldoﬁﬁlg%o‘é
INDEX 2 SREB SIBER 22
R RECEI N
ALf28 1 46} OEn
ABSOLUTE MAXIMUM RATINGS(! Aafo e
Symbol] __ Rating Commercial] _ Military | Unit fL > 2;; :1“
afl Hi
VrerM®@ Terminal Voltage | -0.5t047.0 | -0.5t0+7.0| V AsLEo12 d2r ] Az
with Respect to stk 12 J52-4 44C]Am
GND AnLfl4 Lsaé.g 407 Asr
TA Operating Oto +70 -55ta +1265 | °C AsLf215 39 1 Aen
Temperature . AoLf2t6 38 1AR
Teias | Temperature -55t0+125 | -65t0+135] °C oo f 317 372FAen
Under Blas ronfiie 36CJAsm
Tsta | Storage -55t0+125 | -65t0+150 | °C 02t [ 319 3BTYINne
320 347 ]
Temperature VO 2t 22202425 26 27 28 20 30 31 32 33 =) VO™
lour | DG Output 50 50 mA \:'..r!.'!.".r's'.r!.r!r:r'.n”,r!/
Current B 2692 drw 04
NOTE: 26026101 9290925899dd¢g¢
1. Stressesgreater thanthoselisted under ABSOLUTE MAXIMUMRATINGS
may cause permanent damage to the device. This is a stress rating only 52-PIN LCC/PLCC
and functional operation of the davice at these or any other conditions TOP VIEW
above theseindicated in the operational sactions of the specifi¢ation is not
Implied. Exposure to absolute maximum rating conditions for extended
periods may affect rellability.
2, Vteam must not exceed Vee + 0.5V,
RECOMMENDED RECOMMENDED OPERATING
DC OPERATING CONDITIONS TEMPERATURE AND SUPPLY VOLTAGE
Symbol Parameter Min. | Typ.] Max.] Unit Amblent
Veo Supply Voltage 45 | 50| 55 v Grade Temperature GND Vce
GND Supply Voltage 0 0 0 v Military -55°C to +125°C ov S.OV +10%
Vi Input High Voltage o2 | — 608 v Commercial 0°Cto +70°C ov 5.0VE10%
vie Input Low Voltage 050 — ] e8| v 269218003
NOTE: 26921l 02
1. ViL(min.) = -3.0V for pulse width less than 20ns.
2, Vieam must not exceed Vee + 0.5V,
6.3 2




INTEGRATED DEVICE Y?E D W 4825771 0009736 1 EEIDT

[DT7132SA/LA AND IDT7142SA/LA

CMOS DUAL-PORT RAM 16K {2K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES
DC ELECTRICAL CHARACTERISTICS OVERTHE T-46-23-12
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = 5.0V +10%)
IDT71325A IDT7132LA
IDT7142SA IDT7142LA
Symbol Parameter Test Conditions Min. Max. Max, Max. Unit
0] Input Leakage Vee = 5.5V, Vin =0V to Voe —_ 10 - § A
Current®)
fiLof Qutput Leakage CE = VIH, VOUT = OV to Vco - 10 — 5 pA
Current
Vou Cutput Low Voltage loL=4mA - 0.4 - 0.4 v
{VC0-v07)
VoL Open Drain Output loL = 16mA - — 0.5 —_ 0.5 \
Low Voltage (BUSY)
VOoH Output High Voltags [oH = -4mA 24 — 24 — v
2692th{ 04

DC ELECTRICAL CHARACTERISTICS OVER THE
OPERATING TEMPERATURE AND SUPPLE VOLTAGE RANGE™"® (voc = 5.0V £ 10%)

) 7132 x 20028)} 7132 x 25(8) [7132 x 30:6} {7132 x 35(0| 7132 x 45
Symbol Parameter Test Conditlons | Verslon {7142 x 2028) 7142 x 25(6) [7142 x 30 (¢}]7142 x 35()] 7142x 45
Typ. Max.| Typ. Max. | Typ. Max.|Typ. Max.| Typ. Max. j Unit

lcc Dynamic Operating | CE = ViL Mil. SA — [125 300125 205} 125 290| 75 230
Gurtent (Both Pors. | Ouputs Open i T o 2e0 o s | s e a0 ™
Active) { = fuaxt) Com'l{A| 125 515 | 125 210|135 205 75 155| 75 145

Isa1 | Standby Current CFLandCER2ViH |Mil. SA| —%ss— | 30 80} 30 80| 30 80| 25 65
(Bolh Ports - TTL | f= fax® I 7a — |30 60|30 60|30 eof 28 85| .
Lovel Inputs Com'l A G5 ] 30 65| 30 65| 25 ©65] 25 65 |M

ol Inputs) A 5] 30 45|30 45|25 45| 25 45

Isg2 | Standby Current CELorCER 2 VIH Mil. SA — | 80 195| 80 190| 80 185| 40 135

(Ono Port-TTL | Acliva Port Outputs -2 s—i5s 80150 40040120 ™
4 3
Level Inputs) Cpen, f=fuax® | Com'lp 80 140| 80 135| 40 95| 40 85

10 30 |10 30|10 30|10 30
02 104102 10}j02 1002 10

70 15 [ 1.0 15|10 15|10 15 |MA
02 5|02 502 4|02 4

isea | Full Standby Current | Both Ports TEL and | Mil, SL"R

(Both Ports - All CEa2Vcc-0.2V SA
CMOS Level Inputs | VinzVoc-0.2Vaor | Com'L s
VINS 0,2V,f = 0¥

lses | Full Standby Current| One Port CEL or Mil. SA 70 185| 70 1801 70 175) 40 125
Gt SN | B 0 BRI B R S
- Com'l. [ 1]
CMOS Level Inputs) ¥:: 2 Xc;c:l 0.2V ar om'l A 70 1791 70 1851 49 W51 2 %S
Active Port Qutputs
Open, { = fMAx# 7
NOTES: : 269210105

. XIn part numbers Indicates power rating (SA or LA).

. 0°C 1o +70°C temperature range only.

, -55°C to +125°C temperature range only.

. Atf=fuax, address and control lines (except Qutput Enable) are cycling atthe maximum frequency read cycle of 1/trc, and using "AC TEST CONDITIONS™
of Input levels of GND to 3V.

. = 0 means no address or control lines change. Applies only to Inputs at CMQS level standby.

. Not available In DIP packages — see 7032/7042 data sheet.

. DIP packages for 0°C to +70°C temperature range only — see 7032/7042 data sheet.

. Veea5V, TA=+25°C for Typ.

. AtVces2.0V Input leakages are undefined.

W=

LoNOM;
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INTEGRA

TED DEVICE

IDT7132SA/LA AND IDT7142SA/LA
CMOS DUAL-PORT RAM 16K (2K x €-BIT)

s

47E D EE 4825771 0009737 3 EMIDT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER THE
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (1:8) (Continued) (Voc = 5.0V + 10%)

T-46-23-12

7132x55| 7132x70 | 7132'x90 | 7132 x 100 [7132 x 120 0]
7142 x55 | 7142 x 70 | 7142 x 90 | 7142 x 100 | 7142 x 120
Symbol Parameter Test Conditlons Version | Typ. Max.] Typ. Max,| Typ. Max.| Typ. Max. Typ. Max. | Unit
N ¢ - il. OA| 65 230| 65 295 | 65 200 | 65 100 65 100
fec 8&??;:::?;5;‘;2’;‘2 gftpu‘{:o pon Mil. Ta'| 63 785 | 63 a0 | 65 100 | ee jo8| 212 A
ySA| 65 180} 65 180 [ 65 180 | 65 180 — —
Active f = fuax® Com'l.UA' | &5 140 | 65 135 | 3 130 | 63 30| — —
lsa1 | Standby Current CELandCER=VIH |Mil, SA| 25 65 | 25 65 | 25 65 | 256 65 | 25 65
{Both Ports - TTL § = tax(® LA| 25 55 | 25 55 25 45 25 45 25 45 mA
wSA| 25 65 | 26 60 25 55 25 55 —_——
Level Inputs) Com'l.a'| 55 43 | 58 40 | 25 32 | 28 38| = =
Issz | Standby Current i. SA| 40 135 40 135 | 40 125 | 40 125] 40 125
(One Port - TTL Eg;f;’giﬁgu}gﬂts M. TA'| 40 130 | 40 110 | 40 136 | 40 150 | 49 150 A
4SA| 40 1151 40 110 [ 40 10| 40 110 — —
Level Inputs) Open, t=tuax® | comiTA | 40 s | 40 s | 40 75 | 40 WO = =
Ises | Full Standby Current @ SA| 1030110 30 | 1030 | 1.0 30| 4030
(Both Ports . Al g_‘!’:}:g%féztﬁsnd M. Ta) o2 10 |02 Y0 | 0230 | 02 jo | 6210 A
- 4SA1 1015110 15 [ 1.0 15 | 1.0 15 — —
CMOS Level Inputs) | viy>vec-02Vor |Coml.CA | 02 4 | 02 14 02 4 |02 4| — —
ViNg 0.2V f =08 ) -
Ises [ FullStandby Clrrent | o Pot CEL or Mil, SA| 401201] 40 115 | 40 110 | 40 110[ 40 110
(One Part - All CMOS TEa > Voo -0.2V LA 90 | 35 85 | 35 35 80| 35 g0
Leval Inputs) .02 1.5A] 40100 40 100 | 40 95 | 40 95 —
Vs aoyoaver Joomii| B B W | BB | BB =z | ™
Active Port Outputs
Open, f = fuax ¥
NOTES: 2692l 08
1. XIn part numbers Indicates power rating (SA or LA).
2, 0°C to +70°C temperature range only.
8. -55°C to +125°C temperature.range only.
4. Atf=fiax, address and control lines (except Qutput Enable) are cycling at the maximum frequency read cycle of 1/tre, and using
“AC TEST CONDITIONS" of input levels of GND to 3V,
5. {« 0 means no address or control lines change. Applies only to inputs at CMOS lavel standby.
6. Notavailable in DIP packages — see 7032/7042 data shest.
7. DIP packages for 0°C to +70°C temperature range only — see 7032/7042 data sheet.
8, Veca5Y, Ta=+25°C for Typ.
DATA RETENTION CHARACTERISTICS (LA Version Only)
IDT7132LA/IDT7142LA
Symbol | Parameter Test Conditlons Min. Typ. Max. Unit
Vor Ve for Data Retention 20 — 0 v
lccor Data Retention Current | yao o 2.0V, CE2Vcc-02V [ Mil, — 100 4000 pA
Vinz Ve -0.2V or VIN < 0.2V [ComT. —_ 100 1500 uA
tcortd) | Chip Deselect to Data 0 - — ns
Retention Time
{R(3) Operation Recovery tAC(2) — — ns
Time
NOTES: 269211 07

1. Voo = 2V, TA = +25°C
2. tre = Read Cycle Time
3. This parameter is guaranteed but not tested.
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INTEGRATED DEVICE 47E D WM 4425771 0009738 5 EMIDT

IDT7132SA/LA AND IDT7142SA/LA

CMOS DUAL-PORT RAM 16K (2K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES
DATA RETENTION WAVEFORM AC TEST CONDITIONS T1-46-23-12
: Input Pulse Levels GND TO 3.0V
DATA RETENTION MODE Input Rise/Fall Times sns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
Qutput Load See Figures 1,2, &3
2692tbl 08
ViH ViH
2692 drw 05
5V 5V
1250Q
DATA out DATA our
775Q 775Q 5pF*
(30pF for 20ns
25, 30, 35, & 45ns
versions)
Flgure 1. Output Load Figure 2. Output Load
(for tHv, tLz, twz, and tow)
5V
2700
BusYy
100pF*
(30pF for 20ns, 26ns &
30ns versions and 35ns.
military)
Figure 3. Busy Output Load
(IDT7132 only)
* Including scope and Jig 2892 dew 08
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INTEGRATED DEVICE

IDT7132SA/LA AND IDT7142SA/LA
CMOS DUAL-PORT RAM 16K (2K x 8-BIT)

L7E D BN 4325771 0009739 7 EMIDT

MILITARY AND COMMERCIAL TEMPERATCIRE RANGES

AC ELECTRICAL CHARACTERISTICS OVER THE T-46-23-12
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE!®
7132x20@8) | 7132 260 | 7132x 301 [7132x 357 | 7132x45
7142x20%8 | 7142x25@ | 7142 x 301 | 7142 x 357 | 7142x 45
Symbol Parameter Min. Max.| Min. Max.| Min. Max. | Min. Max. | Min. Max. | Unit
Read Cycle :
tac__ | Read Cycle Time 25 — 30 — |3 — 45  — ns
tAA Address Access Time — 25 ~ 30 — 35 — 45 ns
tace | Chip Enable Access Time — 25 — _ 30 -~ 35 — 45 ns
tAcE | Output Enable Access Time — 12 — 15 — 25 — 30 - ns
foH Output Hold From Address Change 0 — 0 - 0 — 0 — ns
tiz__| Output Low Z Time('4 0 — 0 — | 5 — 5§ — | ns
tHz__| Output High Z Time!'4} — 10 — 12 | — 15 — 20 ns
tPu__| Chip Enable to Power Up Time!¥ o — [ I g~ ns
tro | Chip Disable to Power Down Tima!¥ — 50 — 50 | — 8 | — 50 ns
2692 1109
AC ELECTRICAL CHARACTERISTICS OVER THE )
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE® (Continued)
) 7132 x 55 7182x70 | 7132x90 | 7132x 100 [7132x 120
7142x 55 7142x 70 7142x 90 | 7142x 100 |7142 x 1209
Symbol Parameter Min.  Max. | Min. Max. | Min. Max. | Min. Max. | Min. Max. | Unit
Read Cycle
{RC Read Cycle Time 55 — 70 — 90 ~ 100 — 120  — ns
tAA Address Accass Time — 55 — 70 — 9 — 100 — 120 ns
tace | Chip Enable Access Time — 55 - 70 — 90 — 100 } — 120 ns
tAce | Output Enable Access Time — 35 — 40 — 40 — 40 — 60 ns
1oH Qutput Hold From Address Change 1] —_— 0_ — 0 — i0  — 10— ns
1Lz Output Low Z Time!!4 5 — 5 - [ 5§ = 5 - ns
tHz | Output High Z Time{'4) — 30 — 85 | — 40 | — 40 | — 40 ns
tPu__ | Chip Enable to Power Up Time!! 0 — 0 — 0o — Q — 0 - ns
tPD___| Chip Disable to Power Down Time| — 50 — 50 | — 50 | — 5 | —~ 50 ns
NOTES: ' ' 2692b110
1. Transition Is measured +500mV from low or high impedanca voltage with load (Flgures 1, 2 and 3).
2. 0°C to +70°C temperature range only, :
3. +55°C to +125°C temperature range only.
4. This parameter guaranteed but not tested.
6. "x" In part numbers Indicates power raling (SA or LA).
6. Not available in DIP packages — see 7032/7042 data sheet.
7. DIP packages for 0°C to +70°C temperature range only — see 7032/7042 data sheet,
TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE(":24)
< tAc >
ADDRESS X >(
7Y »
le————toH —-»I fe——tOH
DATAcUT _ PREVIOUSDATAVALD K DATA VALID kz
|
NOTES: 2692 dew 07

1. R/W is high for Read Cycles.

2, Devica is continuously enabled, CE = ViL.

3, Addressas valid prior to ot coincident with TE transition low.
4, OE = ViL.

6.3 6




INTEGRATED DEVICE 47E D WM 4825771 0009740 3 EMMIDT.

IDT7132SA/LA AND IDT7142SA/LA

CMOS DUAL-PORT RAM 16K (2K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

-46-23-12
TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE (1:3) T ) _
- - tACE . » '
e Y = - J's
tACE . tHZ
3 \<
[——tLZ | tHZ —]
) T A Z N
DATAOUT << L _DATAVALD  p—
. . P ) J— ’
re—1tPU : - tPD | :
T “lee ‘—I -
CURRENT - K so% 50%
ls
NOTES: 2692 drw 08
1. R/W s high for Read Cycles.
2, Devica Is continuously enabled, CE = VIL.
3. Addresses valid prior to o coln¢ident with CE transition low.
4, OE = VL,
AC ELECTRICAL CHARACTERISTICS OVER THE
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(
7132x20028) | 7132 x 25 | 7132 x30® | 7132 x 35 | 7132x 45
7142x20029) | 7142x 259 | 7142 x 30! | 7142 x 3500 | 7142 %45
Symbol Parameter Min. Max, | Min. Max. | Min. Max. | Min. Max. | Min. Max. | Unit
Write Cycle -
tWe____| Write Gycle Time®™ 20 — | 80 — ] 3 — | 4 — ns
tEwW Chip Enable to End of Write 15 — 2  — a0 — 3/ — ns
I\ Address Valid to End of Write 15 - 256  — 30— 35— ns
tAS Address Set-up Time 0 - | .0 - 0 — 0 - 0s_
twp Wiite Pulse Width® 15 — 25  — 30 - 35 — ns
twR Wirite Recovery Time 0 —_ 0 — 0 — 0 — ns
oW Data Valid to End of Write 10 * — 15 — 20 — 20 — ns
tHz Output High Z Time!*4! i 10| — 12 | — 35 ] — 20 ns
foH Data Hold Time — 0 -1 90 - o - ns
wz Wirite Enabled to Output in High Z!4 10 | — 12 — 15| — 20 ns
tow QOutput Active From End of Write!!#) — 0 — 0 —1 0 — | ns
NOTES: 269240111
1. Transition [s measured £500mV from low or high Impedance voltage with load (Figures 1, 2, and 3).
2. 0°C to +70°C temperature range only.
3. -55°C to +125°C temperature range only.
4. This parameter guaranteed but not tested.
5. For MASTER/SLAVE combination, twc = teax + twp,
6. Specified for OE at high (Rafer to “Timing Waveform of Write Cycle, Note 7)
7. °x"in part numbers Indicates power rating (SA or LA).
8. Notavailable in DIP packages — ses 7032/7042 data sheet.
9, DIP packages for 0°C to +70°C temperature range only — see 7032/7042 data sheet,
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INTEGRATED DEVICE 4?E D BN 4a25771 0009741 S EMIDT

IDT7132SA/LA AND IDT7142SA/LA
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS OVER THE : T-46-2_3—12
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE?) (Continued)

7132x55 | '7182x70 | 7132x 90 | 7132x 100 | 7132 x 12009
7142x55 | 7142x70 | 7142x90 | 7142x 100 | 7142 x 12009
Symbol Parameter Min. Max. | Min. Max. | Min. Max.{ Min. Max. | Min. Max. | Unit
Write Cycle ]
twe [ Write Cycle Time (5} 55 — 70 ~ 90 ~—~ | 100 — 120 — ns
{EW Chip Enable to End of Wiite 40 — 50 — 85 — 90 - 100 — ns
tAW ]| Address Valid to End of Write 40 — 50 — 85 — Q0 — 100 — ns
1AS Address Set-up Time 0 - 1] — 0 — 0 — 0 — ns
twp Write Pulse Width (6) 40 — 50 — §5  — §5 = 65 — ns
tWR Write Recovery Time 0 -— 0 - 0 — 0 -_— 0 _— ns
tow | Data Valid to End of Write 20 — 30— 40 — ] 40 — |40 — ns
tHz QOutput High Z Time (1.4) — 30 — 35 — 40 — 40 — 40 ns
tOH Data Hold Time Q - (= 0 -1 0 - 0 — ns
twz Wirite Enabled to Output in High Z{1.4) ~— 30 - 35 — _ 40 — 40 — 580 ns
tow | Output Active From End of Write(i.4) 0 — 0 — 0 — 0 — 0 -— ns

NOTES: 2692thi12
. Transition is measured £500mV from low or high impedance voltage with load (Figures 1, 2 and 3).

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

. -55°C to +125°C tempserature range only.

. This parameter guaranteed but not tested.

. For MASTER/SLAVE combination, twc = taAA + twe,

. Specified for OF at high (Refer to *Timing Wavefarm of Write Cycle", Nate 7)

. “X"In part numbers Indicates powet rating (SA or LA).

NONDHWON -

CAPACITANCE (TA = +25°C,f = 1.0MHz)

Symbol Parameter (1) Conditlons | Max. jUnit
CIN Input Capacitance VIN =0V 11 | pF
CouTt Qutput Capacitance VIN=0V | 11 | pF

NOTE: 2692113

1. This parameter Is sampled and not 100% tested.

6.3 8




INTEGRATED DEVICE Y?E D BN 4425771 0009742 ? EMIDT

IDT7132SA/LA AND IDT7142SA/LA
CMOS DUAL-PORT RAM 16K (2K x 8-BiT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

T-46-23-12

TIMING WAVEFORM OF WRITE CYCLE NO. 1, (RAW CONTROLLED TIMING){1:2:3:7)

two >

ADDRESS X X

A

. tHz® — >
oE F
tAW .
% NN\
A3 —>tt———————————tWp() ————> twp e— tHz(® —»
AW \\ //
——wz(6) —» ‘+———tow —————»
DATA cut -—< “ 4 u
tow L toH ——»
DATA I < >
2692 drw 09
TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CE CONTROLLED TIMING)(1:2:3:5
ot twe »
aoomess K X
B taw >
") i
fm—tAS ( —{EW tWR  e—
AW N yd
[4——1DW ———— > ————{DH
DATAIN \ ] >——_'
2692 drw 10

NOTES:

1, R/W mustbe high during all address transitions.

2. Awrita oceurs during the overlap (tew or twe) of a low CE and alow R/W.

, twr ls measured from the earlier of TE or R/W golng high to the end of the write cycle.

. During this perlod, the VO pins are In the output state and input signals must not be applied.

, | the CE low transition occurs simultaneously with or after the RAW low transition, the outputs remaln In the high Impedance state.

. Transltion Is measured $500mV from steady state with a 5pF load (including scope and Jig).

. 11 OE Is low during a R/W controlled write cycle, the write pulse width must be larger of twp or (twz + tnw) to allow the /O drivers to turn off and data to
be placed on the bus far the required tow. If OF Is high during an R/W controlled wiits cycle, this requirement does not apply and the wiite pulse can be

as short as the specified twp,

N s W®r
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INTEGRATED DEVICE 4?E D EE 4825771 0009743 9 EEIDT

IDT7132SA/LA AND IDT7142SA/LA

CMOS DUAL-PORT RAM 16K (2K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES
AC ELECTRICAL CHARACTERISTICS OVER THE - T','4§'23'12
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(B)
7132 x 20010 7132x25(10) [7132x 30(19) 7132 x 35 (0] 7132 x 45
7142 x 20 (1) 7132 x 25 (10) [7142 x 30.019 7132 x 35 ()| 7142x 45
Symbol Parameter Min.  Max. | Min.  Max. | Min. Max. | Min, Max. | Min. Max. | Unit
Busy Timing (For Master IDT7132 Only)
tBAA | BUSY Access Time to Address —_ 25 — 30 — 35 — 35 ns
18pA | BUSY Disable Time to Address — 20 — 25 — 8 | — 35 ns
t8Ac | BUSY Access Time to Chip Enable — 20 — 25 — 30 — 30 ns
t8oc | BUSY Disable Time to Chip Enable — 20 — 25 — 25 — 25 ns
twop | Write Pulse to Data Delay (3} — 50 — 50 — 60 - 70 ns
foop | Write Data Valid to Read Data Delay (3) — 35 — 85 — 35 — 45 ns
1Ars | Arbitration Priority Set-up Time {4 5 — 5 — 5 — 5 — ns
teon | BUSY Disable to Valid Data () — Note5] — Note5f — Note5| — Note5| ns
Busy Input TimlIng (For Stave IDT7142 Only)
twa Wirite to BUSY Input (8) 0 -~ 0 — 0 ~— 0 — ns
twH | Wirite Hold After BUSY (7 15 — 20 — 20 — 20 — ns
twoo | Write Pulse to Data Delay ) — 50 — 50 — 60 — 70 ns
toop | Write Data Valid to Read Data Delay(9) — 35 — 35 — 85 —~ 45 ns
26921bi 14

AC ELECTRICAL CHARACTERISTICS OVER THE
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(®)

7132 x 55 713270 7132x90 | 7132x100 |7132x 1200

7142 x 55 7142x 70 7142x 90 | 7142 x 100 |[7142x 12002
Symbol Parameter Min, Max.] Min. Max. | Min. Max.| Min. Max. | Min. Max. | Unit
[Busy TimIng (For Master [D17132 Only) )
1BAA BUSY Access Time to Address —_ 45 — 45 — 45 — 50 — 60 ns
t8pA | BUSY Disable Time to Address — 40 — 40 — 45 | — 50 — 60 ns
teac | BUSY Access Time to Chip Enable — a5 — a5 — 45 — 50 — 60 ns
teoc | BUSY Disable Timeto Chip Enable | — 30 — 30 — 45 | — 50 — 60 ns
twob | Write Pulse to Data Delay (3) —_— 80 — 90 — 100 | — 120 | — 140 ns
tood | Write Data Valid to Read Data Delay®| — 55 - 70 — 90 — 100 | — 120 ns
taps | Arbitration Priority Set-up Time(4) 5 — 5 — 5 - 5 — 5 — ns
t8op | BUSY Disable to Valid Data () — Note§] — Note5] — Note5] — Note5] — Note5| ns
Busy Input TimIng (For Slave IDT7142 Only)
{wa Write to BUSY Input(s) 0 — 0 — 0 — 0 —_ 0 —_ ns
twH | Wiite Hold After BUSY() 20 — 20 — [ 20 — 20 — 20 = ns
twoD | Write Pulse to Data Delay(®) — 80 — 90 — 100 — 120 — 140 ns
toon | Write Data Valid to Read Data Delay ®)f — 55 — 70 — 90 — 100 | — 120 ns

NOTES: 2692015

0°C to +70°C temperature range only.
-55°C to +125°C temperature range only,
Port-to-port delay through RAM cells from wnllng port ta reading port, refer to “Timing Waveform of Read Wlth BUSY (For Master IDT7132 only)".
To ensure that the earlier of the two ports wins.
{800 Is a calculated parameter and is the greater of 0, twoo-twe (actual) or tooo - tow (actual)
To ensure that the write cycle Is Inhibited during contention.
To ensure that a write cycle Is completed after contention.
“x" In part numbers Indicates power rating (SA or LA).
Part-to-part delay through RAM cells from writing port to reading port, refer to *Timing Waveform of Read With Port-to-Port Delay (For Slave IDT7142
Only)".
10. Notavailable in DIP packages — ses 7032/7042 data shest,
. 11. DIP packages for 0°C to +70°C temperature range only - ses 7032/7042 data sheet.

OAINDIA DL

6.3 10




INTEGRATED DEVICE » Y?E D 4425771 0009744 O EAIDT

IDT7132SA/LA AND IDT7142SA/LA

CMOS DUAL-PORT RAM 16K (2K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES
. T-46-23-12 -
TIMING WAVEFORM OF READ WITH BUSY (23) (FOR MASTER IDT7132 ONLY)
aorr XK MATCH X '
- : twp
FVWR \\ //

toW————(«-»] ton
DATANA ' >E VALID ‘;k
fa—taps () :
ADDRL ;|€ MATCH
) t80A— Ftaun-——»

BUSYL \J\

twop >

DATAoUTL VALID
- tooo (4) !
NOTES:
1. To ensura that the earlier of the two ports wins. 2692 dew 1

2, Write Cyclo parameters should be adhered to In order to ensure proper writing.
3, Devica Is continously enabled for both ports.
4, OF at LO for the reading port.

TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY (:2%) (FOR SLAVE IDT7142 ONLY)

| two »>
ADDRR )|( - MATCH X

- twe
RWA X A
tDW ———] tDH
DATANR )E VALD ‘;l(
ADDRL X MATCH
tWDD >
DATAQUTL 7 ?pmuo
tDOD - 1
NOTES:

1. Assume BUSY inputat Hi for the writing port, and OF at LO for the reading port. 2692 drw 12
2. Wite Cycle parameters should be adhered to in order to ensure proper writing. -
3, Devlcals continuausly enabled for bath ports.

TIMING WAVEFORM OF WRITE WITH BUSY INPUT (FOR SLAVE IDT7142 ONLY)

[ twp »!

i e

2692dw 13
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INTEGRATED DEVICE

IDT7132SA/LA AND IDT7142SA/LA
CMOS DUAL-PORT RAM 16K {2K x 8-BIT)

Y7E D EM 4825771 00O0S745 2 EEIDT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF CONTENTION CYCLE NO. 1, CE ARBITRATION ~ 1-46-23-12
(FOR MASTER IDT7132 ONLY)
CEL VALID FIRST:
ADDR d -
LR X ADDRESSES MATCH e
CEL St ) ;(
tAPS
GEn ,
tBAG [+«——t80C
BUSYR 1 L
CER VALID FIRST: ' 2692 dow 14
ADDR
LAND R >< ADDRESSES MATCH 7 X
8Er )t )(
{APS
CEL
taAG — e——tenc
BUSYL
2692 drw 15

TIMING WAVEFORM OF CONTENTION CYCLE NO. 2, ADDRESS VALID ARBITRATION(

(FOR MASTER IDT7132 ONLY)

tRc OR twe
ADDRL ADDRESSES MATGH ADDRESSES DONOTMATCH X
tArS ’
ADDRR 7 X
tBAA [————t8DA
BUSYR ;'( l
RIGHT ADDRESS VALID FIRST: e
—itRC OR twe
ADDRR ADDRESSES MATCH ADDRESSES DONOTMATCH X
tAPS
ADDR L >C
-1BAA [¢——{BDA
BUSYL ;L ;L
:‘.O%EE:. = CER=VL 2682 drw 17
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INTEGRATED DEVICE U?E D 4425771 0009746 4 EEIDT
IDT7132SA/LA AND [DT7142SA/LA
CMOS DUAL-PORT RAM 16K7(2K x 8-BiT) MILITARY AND COMMERCIAL TEMPERATURE RANGES
16-BIT MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS T-46-23-12
' LEFT RIGHT
W IDT7132 AW
MASTER
BUSY + BUSY BUSY » BUSY
AW\ +5V +5V—AM—4
R FVW AL
IDT714
, stAVE(®
BUSY BUSY
2692dw 18

NOTE:

1. No arbitration In IDT7142 (SLAVE). BUSY-IN inhibits write in IDT7142 (SLAVE).

FUNCTIONAL DESCRIPTION:

The IDT7132/42 provides two ports with separate contral,
address, and /O pins that permit independent access for
reads or wriles to any locations in memory. These devices
have an aulomatic power-down feature controlled by CE. The
CE controls on-chip power-down circuitry that permits the
respective port to go into a standby mode when not selected
(CE high). When a port is enabled, access to the entire
memory arcay is permitted. Each port has its own Quiput
Enable control (OE). In the read mode, the port's OE turns on
the output drivers when set LOW. Non-contention READ/
WRITE conditions are illustrated in Table 1.

ARBITRATION LOGIC,
FUNCTIONAL DESCRIPTION:

The arbitration logic will resolve an address match or a chip
anable match down to 5ns minimum and determine which port
has access. [n all cases, an active BUSY flag will be set for the
delayed port.

The BUSY flags are provided for the situation when both
ports simultaneously access the same memory lacation.
When this situation occurs, on-chip arbitration logic will
determine which port has access and sets the delayed port's
BUSY flag. BUSY is set at speeds that permit the processar
to hold the operation and its respective address data. It is
important to note that the write operation s invalid for the port
that has BUSY set LOW. The delayed port will have access
when BUSY goes inactive.

Contention occurs when both left and right parts are active
and both addresses match. When this situation accurs, the
on-chip arbitration logic determines access. Two modes of
arbitration are provided: (1) if the addresses match and are
valid before CE, on-chip control logic arbitrates batween CEL

and CERfor access; or (2) if the CEs are low before an address
match, on-chip contral logic arbitrates between the left and
right addresses for access (refer to Table ). in either mode of
arbitration, the delayed port's BUSY flag is set and will resst
when the port granted access completes its operation.

DATA BUS WIDTH EXPANSION,
MASTER/SLAVE DESCRIPTION:

Expanding the data bus width to sixteen-or-more-bits in a
dual-port RAM system implies that several chips will be active
at the same time. If each chip includes a hardware arbitrator,
and the addresses for each chip arrive at the same time, it is §
possible thatone will activateits BUSYLwhile another acitivates
its BUSYR signal. Both sides are now busy and the CPUs wili
wait indefinitely far their port to become free.

To avoid the “Busy Lack-Out" problem, IDT has developed
aMASTER/SLAVE approach where only one arbitrator, inthe
MASTER, is used. The SLAVE has BUSY inputs which allow
aninterface to the MASTER with no external components and
with a speed advantage over other systems.

When expanding dual-port RAMs in width, the writing of the
SLAVE RAMs mustbe delayed, until after the BUSY inputhas
settled. Otherwise, the SLAVE chip may begin a write cycle
during a contention situation. Conversely, the write pulse must
extend a hold time past BUSY ta ensure that a write cycle
takes place after the contention is resolved. This timing is
inherent in all dual-port memory systems where mare than on
chip is active at the same time.

The write pulse to the SLAVE should be delayed by the
maximum arbitration time ofthe MASTER. If, then, acontention
qceurs, the write to the SLAVE will be inhibited due to BUSY
from the MASTER.

6.3
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INTEGRATED DEVICE

IDT7132SA/LA AND IDT7142SA/LA
CMOS DUAL-PORT RAM 16K (2K x 8-BIT)

U?PE D BN 4a2577) 0009747 &L EEIDT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TRUTH TABLES . T-46-23-12
TABLE | ~ NON-CONTENTION
READ/WRITE CONTROL(
Left Or Right Port (1)
al oE | oE Do Function
X H{X Z Pott Disabled and in Power
Down Mode Is82 or IsB4
X1 HIJX Z CER = CEL = H, Powsr Down .
Made, IsB1 or lsBa )
L L | X | DATAN |Data on Port Wiitten into Memory(?)
H| L L | DATAout|Data in Mamory Output on Port@)
H] L |H Z High Impedance
NOTES: 2692 thl1 16
1. AoL— AtoL # AoR— A1oR
2, 1fBUSY = L, data Is not written
3. 1 BUSY = L, data may not be valid, ses twop and teop timing.
4. H=HIGH, L= LOW, X = DON'T CARE, Z = HIGH IMPEDANCE.
TABLE Il - ARBITRATION(':2)
Left Port Right Port _ Flags Function
CEL AoL - AtoL CER Aor — A1oR BUSYL BUSYR .
H X H X H H No Contention
L Any H X H H No Contention
H X L Any H H No. Contention
L # AoR Ao L # Aol -AtoL H H No Contention
Address Arbitration With CE Low Before Address Match )
L LVSR L LV5R H L L-Port Wins
L RV5L L RV5L [ H R-Port Wins
L Same L Same H L Arbitration Resolved
L Same L Same L H Arbitration Resolved
CE Arbltration With Address Match Before GE ]
LLSR = AoR -A10R LLSR = AoL -AtoL H L L-Port Wins
RL5L = AoR -A10R RLSL = AoL.-Atot L H R-Port Wins
LWSR = AOR -A10R LWSR = AoL -AtaL H L Arbitration Resolved
LW5R = AoR -A1oR LW5R = Aol -AtoL L H " Arbitration Resolved
NOTES: 269216117

1. X=DONT CARE, L = LOW, H = HIGH

2. LVER = Left Address Valld = Sns before right address.
RV5L = Right Address Valid > Sns before left address.
Same = Left and Right Addresses match within 5ns of each other.
LLSR = Loft CE = LOW 2 5ns before Right CE. ‘
RLSL = Right GE = LOW 2 5ns belore Left CE.
LWS5R = Left and Right CE = LOW within 5ns of each other.
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