fax id: 5212

;Z CY7C138V/144V/006V/007V
PRELIMINARY CY7C139V/145V/016V/017V
# CYPRESS

3.3V 4K/8K/16K x 16/18
Dual-Port Static RAM

Features * Automatic power-down
. » Expandable data bus to 16/18 bits or more using Master/
* True Dual-Ported memory cells which allow simulta- Siave chip seiect when using more than one device

neous access of the same memory location

* On-chlip arbitration logic
4K/8K/16K/32K x 16 organizations

(CY7CO138V/144V/006V/017V) . g:tn&zgo;gf tism:ludec:l 1o permit software handshaking
* 4K/8K/16K/32K x 18 organizations . tom P
(CY7CO139V/145V/016V/017V) Lﬂl" flag for porto-port communication
+ 0.35-micron CMOS for optimum speed/power N select for Master or Slave
+ High-speed access: 15125 ns » Commercial and Industrial Temperature Ranges
. L i * Available in 80-pin TQFP (7C145V, 7C007V, 7C016V &
ow operating power 7C017V), 64-pin TQFP (7CO06V & 7C144V) and 68-pin
— Active: lge = 115 mA (typical) PLCC (all)
— Standby: Iggz = 10 uA (typical) + Pin-compatible and functionally equivalent to

IDT70V05, 70V06, and 70V07

Fully asynchronous operation

Logic Block Diagram 3
" —D— Q= o
{
O —— =
OF, \ OEq
|
!

8l 81 - i 89 o
VOO, * 7 » — —*/Q0q-HO7/an
o Vo
Control Contro}

. 2-15 | Address :> True Dual-Ported <: Address | '31° A __AIE]
LRl 4 Decode RAM Array Decode N ORTA1-14R
12] 12—,15 12\—15 2]
AgL—A1114C 7 N Bor—A11-14R
CE, interrupt CEr
O, 1 Semaphore OER
RW, i Arbitration RWq

Lo i L @) R
BUSY, « **J T ¥ {‘t x _» BUSYg
IN‘TL “ ] > TNTR
Ug_ j UBg
B, MS [Br
Notes:

1. Oy~1iOQ7 for x8 devices: 1/0,~1/0g for x9 devices.
2. Ag-Aqy for 4K devices; Ag-Aq, for 8K devices; Ag~Aq 5 for 16K devices. Ag—A, 4 lor 32K devices;
3. BUBY is an output i+ master mode and an input in slave mode.

For the most recent information, visit the Cypress web site at www.cypress.com
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;%YPRESS

Functional Description

The CY7C138V/144V/006V/007V and CY7C139V/145V/
016V/017V are low-power CMOS 4K, 8K, 16K, and 32K x8/9
dual-port static RAMs. Various arbitration schemes are includ-
ed on the devices to handle situations when multiple proces-
sors access the same piece of data. Two ports are provided
permitting independent, asynchronous access for reads and
writes to any location in memory. The devices can be utilized
as standalone 8/9-bit dual-port static RAMs or multiple devices
can be combined in order fo function as a 16/18-bit or wider
master/slave dual-port static RAM, An M/S pin is provided for
implementing 16/18-bit or wider memory applications without
the need for separate master and slave devices or additional
discrete logic. Application areas include interprocessor/multi-
processor designs, commurtications status buffering, and du-
al-port video/graphics memory.

Pin Configurations

Each port has independent control pins: chip enable (CE),
read or write enable (RW), and output enable (OE). Two flags are
provided on each port (BUSY and INT). BUSY signals that the port
is trying to access the same location currentty being accessed by the
other port. The interrupt flag (INT) permits cormmunication between
ports or systems by means of a mail box. The semaphares are used
fo pass a flag, or token, from one port to the other to indicate that a
shared resource is in use. The semaphore logic is comprised of eight
shared fatches. Only one side can control the latch (semaphore) at
any time. Control of a semaphore indicates that a shared resource is
in use. An autornatic power-down feature is controlled independently
on each port by a chip select (CE) pin.

The CY7C138V/144V/006V/007V and CY7C139V/145V/
016V/017V are available in 100-pin Thin Quad Plastic Flatpack
(TQFP).

68-Pin PLCC
Top View

CY7C138V (4K x 8)
CY7C139V (4K x 9)

EF x T 13%2)
= 222z

Notes:
4. 1/Ogg on the CY7C138.
5 1/Ogonthe CY7C139.

[aRANN: A g

grgcgrze
st ELEL
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Pin Configurations (continued)

68-Pin PLCC
Top View

CY7C144V (BK x 8)
CY7C145V (BK x 9)

Z @ o

g FLEECOQTCE T X T
FLfep feegiieisidd

64-Pin TQFP
Top View

At
A
AdoL
Agt.
Ast
Az
At
As|.

)
Bues

0w,
WOoL
OE.

RN,

‘,02“:1%8%58%5%%33%%&8%“:’M
10x, C— 2 47 /3 A
oy T 3 46 T A
yos ] 4 45 /=1 A
GNoO—] 5 44 T/ Ag.
Wos C—— 6 43 W
Wor —— 7 42 3 BUSY,
Vee T 8 41 /1 GND
ao—] » CY7C144V (8K x 8) 0 E=ms
YO 1 0 39 |1 BUSYa
Vo ] 1 38 1 Ty
Yoo = 12 37 /1 A
Vee 1 13 36 ——1 Ain
WO ] 14 35 |—— Aen
1 — 15 34 0 As
10ss ——1 16 33 /1 A

T o = T QD C CEC & & @ C@
§EEEgHRgRiEeisdd
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6. 1/Ogg on tha CY7C145.
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Pin Configurations (continued)

NG [
YO =]
04 ]
[LoF' s
Vo5, ]
GND ]
0 ]
1O 7L L]
Vee I

NG 273
GND [
WCor ]
1O £
Oz
Vee T30
1103r L]
10 4n =]
10 sa [
104m [=]

ne

80-Pin TQFP
Top View

CY7C145V (8K x 9)

80-Pin TQFP
Top View
§ 2
§EuEEuebissiis
Hinnmnmnmnmnm
SRRREREIRRFIR28S

CY7C007V (32K x 8)

CY7CO16V (8K x 9)
CY7CO17V (32K x 9)

NC{AL B [T 50
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Pin Configurations (continued)

68-Pin PLCC
Top View

6 4 [o[=1

5 [1 RV

4 [ BEM,

s §CE

5 [1 NCHA s 1Y

¥0, [ 60 As.
1103, 590 g
1O 580 Aq
1105, 571} Aa
GND 560 Ay
1Og1, 551 Ao
e 54 T,
Veo CY7C008V (16K x B} s3hausv.
o CY7C007V (32K x 8) s2f oD
0o CY7CO16V (16K % 9) o1 WS
O, CY7CO17V (32K x 9) 50 [] BUSYR
VOzn 49 TR
Vee Aort
¥Osm a7f A “
Our 46H Aom -
110s a5 Aan
065 T 44 Adr
& 883888825 9¢Q
= x [ =l ol B A - 4 - 4
SefEg e igiiia2i s
25 A
g g
jonp——] , 3BYBBREIBIBY s = A
Koy I 2 47 =1 AsL
Vos [ 3 a6 =3 Aa
1op ] ¢ 45 = Aw
GND—— 5 44 20 AgL
voe. ] & a3 BN
von o 7 42 [/ BUSY,
Ve E== 8 4t 1 GnD
o . CY7C008V (16K x 8) «© F——ms
¥Opr ] 10 3g T3 BUSVa
vor —3 1 38 [T NTy
o ] 12 7 1 Aem
Vee L2 13 36 [T AR
1osn T——] 14 35 =l AR
Os £ 15 34 [ "JAsm
1O, 5 33
e P e NN INRRRRBS Y ~n

Notes:
8. /O for 7C016 and 7C017 only.
9. Address line for 7C007 ard 7C017 only.
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Selection Guide

CY7C138V/144V/006V/007V CY7C138V/144V/006V/007V
CY7C139V/145V/016V/017V CY7C139V/145V/016V/017V
-15 -25

Maximum Access Time (ns) 15 25

Typical Operating Current (mA) 125 115

Typical Standby Current for lggy (MA) 35 30

(Both ports TTL level)

Typical Standby Current for Iggs (LA) 10 pA 10 A

(Both ports CMOS level)

Pin Definitions

Left Port Right Port

Description

CEL_ CER Chip Enable
RIW, RWR Read/Write Enable
OF, [o] =P Output Enable

Agi A4 AgeA14R Address (Ag—Aq 1 for 4K devices; Ag—A4, for 8K devices; Ag—A¢3 for 18K devices; Ag—A4 for 32K)

YOgq ~1/Qgy | 1{Opp-1/Ogr | Data Bus input/Output (//Og—/O for x8 devices and IfOg~1/Og for x9)

SEM_ SEMg Semaphore Enable
INT, NTg Interrupt Fiag

BUSY, BUSYR Busy Flag

M/S Master or Stave Select
Vcc Power

GND Ground

NC No Connect

Maximum Ratings

{Above which the usetul life may be impaired. For user guide-
lines, not tested.)

Storage Temperature ..........ocoocvveerrereves ~65°C to +150°C
Ambient Ternperature with

Power Applied..........ccooovvn s ~55°C to +125°C
Supply Voltage to Ground Potential ............... ~0.5V to +4.6V
DC Voltage Applied to

Qutputs in High Z State ... ~0.5V to Ve t0.5V
Note:

10. Puise width < 20 ns,

DC input Voltagel™L..........ooooooin ~0.5Y to V40,5V
Output Current into Outputs (LOW)........ccocninieins 20 mA
Static Discharge Vottage ............ .. »2001V
Latch-Up CUIeNt.....c.cooeoveiercveciae e >200 mA
Operating Range
Ambilent ]
Range Temperature Vee
Commercial 0°C to +70°C 3.3V £ 300mV
Industrial —40°C 1o +85°C 3.3V + 300mV
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PRELIMINARY Y7C1
CYPRESS CY7C139V/145V/016V/017V

Electrical Characteristics Over the Operating Range

CY7C138V/144V/006V/007V
CY7C138V/145V/016V/017V
-15 i -25
Symbol Parameter Min Typ Max Min Typ Max Units
Vou Output HIGH Voltage (Vo=3.3V) 2.4 24 Vv
VoL Output LOW Voitage 0.4 0.4 v
Vin Input HIGH Voltage 2.2 2.2 \Y
Vi Input LOW Voltage 0.8 0.8 A
[_'OZ Output Leakage Current -10 10 -10 10 A
i e Operating Current (Vgg=Max, | Coml. 125 185 115 165 mA
i lour=0mA) Qutputs Disabled Indust. ! 135 185 mA
{ leg Standby Current (Both Ports TTL | Com’l. 3% | 50 | 30 40 mA
‘ Level) CE( & CEq 2 Vi, f=fuax  [indust. a0 | 50 | mA
lsga Standby Current (One Port TTL Com’l. 80 120 65 95 mA
Level) CE, 1 CEp 2 Vi, t=tyax Indust. 75 105 | mA
Issa Standby Current (Both Ports CMOS | Com'l. 10 uA 0.10 10 pA 0.10 mA 7
Level) CEL & CEH 2 Vcc-O.ZV, =0 Indust. 10 l,lA 010 mA ~
lsB4 Standby Current (One Port CMOS | Com'l 75 105 60 80 mA
Level) CE, | CEn 2 Vin, f=fuax! ! gt 70 | 80 | mA
Capacitancel'?
Parameter Description Test Conditions Max. { Unit
Ciy input Capacitance Ta=25C, f=1MHz, 10 pF
- Ve =33V
Cout Qutput Capacitance 10 pF
AC Test Loads and Waveforms
3.3v
3.3V
= = 2500
OUTPUT, - seon OUTPUT o R1= 5900
- QUTPUT
C= 30pF I R2= 4350 “ SOPFI C=5pF
L + = Vi = 1.4V R2= 4350
(a) Normal Load (l.oad 1) {b) ThéveninEquivalent (Load 1) {c) Three-State Delay (Load 2)
(Used for {7, tuz, yzwed tzwe
ALL INPUT PULSES inclutding scope and jig)

3.0V ;

X 90%
anp __10%477| 9% l \‘ 10%
< 3 ng = o <3ns
Notes:

11, fyax = Wi = Allinputs cydling at f = 1A {excaptoutput enable). £ = 0 meens no address or control lines change. This applies only to inputs at CMOS level standby igp,.
12. Tested intiahly and after any design or process changes that may affect these parameters.
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Switching Characteristics Over the Operating Rangel'¥

CY7C138V/144V/006V/007V
CY7C139V/145V/016VI7V
-15 -25
Parameter Description Min. Max. Min } Max, Units
READ CYCLE
tre Read Cycle Time 15 25 ns
taa Address to Data Valid 15 25 ns
toma Output Hold From Address Change 3 3 ns
tacg ! CE LOW to Data Valid 15 25 ns
tpoe OE LOW to Data Valid 10 13 ns
tzoe ™ o 1 | OF Low to Low Z 3 3 ns
tyzogl > & 1| OF HIGH to High Z 10 15 ns
e 1 | CE LOW to Low Z 3 3 ns
trzeel > 10171 | TE HIGH to High Z 10 15 ns
tpgl Tl CE LOW to Power-Up 0 ] ns
tppl 1l CE HIGH to Powet-Down 15 25 ns
tagel Byte Enable Access Time 15 25 ns
WRITE CYCLE
twe Write Cycle Time 15 25 ns
tece CE LOW to Write End 12 20 ns
taw Address Valid to Write End 12 20 ns
tHa Address Hold From Write End 0 0 ns
tgal Address Set-Up to Write Start 0 0 ns
tPwE Write Pulse Width 12 20 ns
tsp Data Set-Up to Write End 10 15 ns
tho Data Hold From Write End 0 0 ns
tzwe @ 0 | RAWLOW to High Z 10 15 ns
g o R/W HIGH to Low Z 3 0 ns
twoo Write Pulse to Data Delay 30 50 ns
oo ! Write Data Valid to Read Data Valid 25 35 ns
BUSY TIMINGI™!
taa BUSY LOW from Address Match 15 20 | ns
A BUSY HIGH from Address Mismaich 15 20 ns
taie BUSY LOW from CE LOW 15 20 ns
tare BUSY HIGH from CE HIGH 15 17 ns
tpg Port Set-Up for Priarity 5 5 ns
tws /W HIGH after BUSY (Slave) 0 0 ns
twh R/W HIGH after BUSY HIGH (Slave) 13 17 ns
—e BUSY HIGH to Data Valid 15 ns
Notes:
13. Testconditions assume signal transition time of 3 ns or less, timing reference levels of 1.5V, input pulse levels of 0 to 3.0V, and output loading of the specified
\ 30-pF foad capactance.

14, Yo access RAM, TE=l_, SEM=H. To access semaphore, CE=H and SEM=L. Either condition must be valid for the entire terg time.

15. Al any given temperalure and voltage condition for any given device, t.gzcg is less than t zor and tyzop s less than t oe.

16. Test conditions used are Load 3.

17. This parameter is guaranteed but not tested.For information on part-to-port delay through RAM cells from writing port to reading port, refer to Read Timing
with Busy waveform,

18. For information on port-to-port delay through RAM cells from writing part to reading port, refer to Read Timing with Busy waveform

19. Test conditions used ars Load 2.

20. tgppis & caloulated parameter and is the greater of tynn—tpwe factual) or thpp—gp (actual).
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; CYPRESS PRELIMINARY CY7C139V/145V/016V/017V
Switching Characteristics Over the Operating Range!™ (continued)
CY7C138V/144V/006V/007V
CY7C139V/145V/016V/017V
-15 -25
Parameter | Description Min. Max. Min. J Max. Units
INTERRUPT TIMINGT™
tins INT Set Time 15 20 ns
tinR INT Reset Time 15 20 ns
SEMAPHORE TIMING
tsop SEM Flag Update Pulse (OE or SEM) 10 12 ns
tswrp SEM Flag Write to Read Time 5 5 ns
tsps SEM Flag Contention Window 5 5 ns
taaa SEM Address Access Time 15 25 ns
Data Retention Mode .
Timing

The CY7CO138V/144V/006V/007V and CY7C139V/145V/

018V/017V are designed with battery backup in mind. Data

retention voltage and supply current are guaranteed over tem- Ve ey
perature. The following rules ensure data retention: ce

1. Chip enabte (CE) must be heid HIGH during data retention, with-

inVegto Veg ~0.2V. _ W/\ Veeto Vog — 0.2V m
2. CE must be kept between Vg — 0.2V and 70% of Ve CE A M §

during the power-up and power-down transitions.

3. The RAM can begin operation >1gg after V¢ reaches the
minimum operating voltage (3.0 volts). Parameter Test Conditions?l | Max. | Unit

|CCDR1 @ VCCDR =2V 1.5 mA

Data Retention Mode

oV
\3 vegz2ov S

tRe

Switching Waveforms

Read Cycle No.1 (Either Port Address Access)?2.2324]

tre
ADDRESS X
tan |
Je——— topa —.1 tora —»
DATA OUT PREVIOUS DATA VALID >|< >< >< )k DATA VALID >Z:>< ><
Notes:

21, TE=V¢e Vi = GND to Vg, Ty =25°C. This parameter is guaranteed bt not tested.

22. R/Wis HIGH for read cycies.
23. Device is continuously seiected CE = V), . This waveform cannot be used for semaphore reads.

24, DE=Y,.

3-43



CY7C138V/144V/006V/007V
CY7C139V/145V/016V/017V

%‘{P‘RE ss PRELIMINARY

Switching Waveforms (continued)

Read Cycle No.2 (Either Port CE/OE Access)2225.26]

t
e / \] ACE 7!
1 tzce
OE / fooe _
tzoE ™
Y z0E ~m
TN Y B
. \TA V)
DATA QUT e DATA VALID _‘E_
tzee
— lpy [~ e oo
lec
CURRENT )(
Isg
Read Cycle No. 3 (Either Port)[22:24.25.26]
| tre »
fe— taa toHa ™
[e——— t 7o —
— tape
\ A
CE | tHzce
tace
tLzce
DATA OUT << KX XOF

Notes:
26. Address valid prior to or coincident with TE transition LOW,
26. Toaccess RAM, CE=V,, = V. To access semaphore, CE = v, SEM =V, .
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Switching Waveforms (continued)

Write Cycle No.1:R/W Controlled Timingl27-28.29.30]

twe

ADDRESS >< ><
=L L Y A

le— tezoel® —

taw
CE[31] \\ //
13a { towe ) [ fin
RW //
- £23) -
HZWE o Y zwe >

DATA OUT —< NOTE 33 (NoTE 3Ty

tso Hp r\l S
DATA IN /I

Write Cycle No. 2: CE Controlled Timing!27-28.29.34]

twe
ADDRESS >< ><
taw
31
—_cl //
tsa | isce tHa
[e— tsp tHp \|

DATA IN /l

Notes:

27. RAN must be HIGH during all address transitions.

28. A write occurs during the overlap {tgce Of twe) of a LOW TE or SEM.

29, 1y is measured from the earlier of TE or RW or (SEM or BW) going HIGH at the end of wiits cycle.

30. I O is LOW during a R/W controlled write cycle, the write pulse width must be the larger of thyye of (zwe + lsp) to allow the VO drivers to tum off and data to be placed on
the bus for the required tgp, It OE is HIGH during an RAN controfied write cycle. this requirement does not apply and the write puise can be as short as the specified towe.

31. To access RAM, CE =V, SEM =V,

32, Transition is measured 500 mV from steady state with a 5-pF ioad (including scope and jig). This parameter is sampled and not 100% tested.

33. During this geE% , the /O pins are in the output state, and input si als must not be applied.

34, ifthe LOW transtion occurs simultansously with or after the OW transition, the outputs remain in the high-impedance state.
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Switching Waveforms (continued)

Semaphore Read After Write Timing, Either Side[351

— — 1oHA ——]
Ag-As XX)(* VALID ADRESS )KXXXX VALID ADRESS }&XXX

f—— oy~

tace
i -

S B\ A g /

tsp

o
o DATA) VALID DATA gt VALID >—-
e 1
tsa owe ] 0 _ﬂ
[37) R ——
N\ V¥

Ne— ./
1 1SWRD ~———ta— 1DOE -~

* LA e /

t———— WRITE CYCLE ——f READ CYCLE ———s}

Timing Diagram of Sernaphore Contention(%6:57.38]

Ag A2l MATCH x

R/WL
SEM_
togps —™
Aor-Azr MATCH X
RIW, 4
R /]
SEM g 7[

Notes:

35, TE = HIGH for the duration af the above timing (both write and read cycle).

36. /Ogq =10g_=LOW (request semaphore); TEg = CE, = HIGH.

37. Semaphores are reset (available to both ports) at cycle start.

38, ¥ igpg is violated, the semaphore will definftely be obtained by one side of the other, bt which side will get the semaphore is unpredictable.
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Switching Waveforms (continued)

Timing Diagram of Read with BUSY (M/S=HIGH){%!

le e |
ADDRESSR i MATGH *
RWg \‘_——' tewe ———-—-—N(
N A
15D —puta—» tHD
DATA INg b4 VALID X
tpg
ADDRESS, MATCH
~ taLa le——— 1pHA
BUSY. - \ J-K tapp —:{
toop
DATA ourL % VALID
twop —

Write Timing with Busy Input (WS=LOW)

RW
F twg F
Note:

35, CE_=TEg=~LOW.
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Switching Waveforms (continued)

Busy Timing Diagram No.1 (CE Arbitration)!*®!
CE, Valid First:

ADDRESS) p X ADDRESS MATCH X
X

TE,

BLC |<—— tBHe

BUSYg

CEp, ValidFirst:

ADDRESS_ g ADDRESS MATCH X

CE,

L
CEg
R

NL
N

— 3

- lpg
CE,
tBic [ lsHc —»

BUSY,

Busy Timing Diagram No.2 (Address Arbitration)*’!
Left Address Valid First:

trcortwe
ADDRESS | DDRESS MATCH ADDRESS MISMATCH X

Al
- tpg

ADDRESSR X

tata le— 1gra
BUSYR

Right Address Valid First:

trcoF twg ——————»

ADDRESSR ADDRESS MATCH % ADDRESS MISMATCH X

fpg

ADDRESS, X

taLA (e~ tBHA
BUSY,
Note:

40, If tog i violated, the busy sianal will be asserted on one side or the other, but there is no guarantee to which side BUSY wili be asserted.
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Switching Waveforms (continued)

interrupt Timing Diagrams
Left Side Sets INTR: .

twe
ADDRESS, * WRITE FFF (See Functional Description)><><>< X
! L

RAW, ———\

™

=

Ty

e
J— thS[42] ———-——-DK
Right Side Clears INTR: L ]

tre
READ FFF
ADDRESSy ee Functional Descriptioﬁ(

CEp —\ /

n Z777F
UE;;::;:\R /

NTg 7(

IR

Right Side Sets INT
L

twe
ADDRESSR )E WRITE FFE (See Functional Description)><><>< X
— ‘

41}
CEq A

e
RWg _'\5
K

T, SI\
ting*?

Left Side Clears INT : L

tRe »!
READ FTE
—_

cEL R /

tinpl42]
R, / i : :;/
OE . R /

T, £

%

Notes:
41. Y44 depends on which enable pin (CE) or AW, } is deasserted first.
42, ty O tyyn depends on which enable pin (TE, or RW, ) is asserted last.
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Architecture

The CY7C138V/144V/006V/007V and CY7C139V/145V/
016V/017V consist of an amay of 4K, 8K, 16K and 32K words of 8
and 9 bits each of dual-port RAM cells, VO and address lines, and
control signals (CE, OF, R/W). These control pins permit indepen-
dent access for reads or writes to any location in memory. To handle
simuttaneous writes/reads to the same location, a BUSY pin is pro-
vided on each port. Two interrupt (INT) pins can be utiiized for
port-to-port communication. Two semaphore (SEM) controi pins are
used for allocating shared resources. With the M/S pin, the devices
can function as a master (BUSY pins are outputs) or as a slave
(BUSY pins are inputs). The devices also have an automatic pow-
er-down feature controlled by CE. Each port is provided with its own
output enable control (OF), which allows data to be read from the
device.

Functional Description

Write Operation

Data must be set up for a duration of tgp before the rising edge
of RAN in order to guarantee a valid write. A write operation is con-
trolied by either the R/W pin (see Write Cycie No. 1 waveform) or the
CE pin (see Write Cycle No. 2 waveform). Required inputs for
non-contention operations are summarized in Table 1.

if a location is being written to by one port and the opposite
port attempts to read that iocation, a port-to-port flowthrough
delay must occur before the data is read on the output; other-
wise the data read is not deterministic. Data will be valid on the
port topp after the data is presented on the other port.

Read Operation

When reading the device, the user must assert both the UE
and CE pins. Data will be available tasg after CE or thog after OE is
asserted. If the user wishes {0 access a semaphore flag, then the
BEM pin must be asserted instead of the CE pin, and OE must also
be asserted.

Interrupts

The upper two memaory locations may be used for message
passing. The highest memory location (FFF for the
CY7C138V/9V, 1FFF for the CY7C144V/5V, 3FFF for the
CY7C006V/16V, 7FFF for the CY7C007V/17V) is the mailbox
for the right port and the second-highest memory location
(FFE for the CY7C138V/9V, 1FFE for the CY7C144V/5V, 3FFE
for the CY7C008V/16V, 7FFE for the CY7C007V/17V) is the
maitbox for the left port. When one port writes to the other
port’s maitbox, an interrupt is generated to the owner. The in-
terrupt is reset when the owner reads the contents of the mait-
box. The message is user defined.

Each port can read the other port's mailbox without resetting
the interrupt. The active state of the busy signal (to a port)
prevents the port from setting the interrupt to the winning port.
Also, an active busy to a port prevents that port from reading
its own mailbox and, thus, resetting the interrupt to it.

If an application does not require message passing, do not
connect the interrupt pin to the processor’s interrupt request
input pin.

The operation of the interrupts and their interaction with Busy
are summarized in Table 2.

Busy

The CY7C138V/144V/006V/007V and CY7139V/145V/016V/017V
provide on-chip arbitration to resolve simutaneous memory location
access (contention). If both ports’ CEs are asserted and an address
match occurs within tpg of each other, the busy logic will determine
which port has access. If tpg is Violated, one port will definitely gain
permission to the location, but it is not predictable which port will get
that permission. BUSY will be asserted g, 5 after an address match
or tg, ¢ after CE is taken LOW.

Master/Slave

A M/Spinis provided in order to expand the word width by configuring
the device as either a master or a slave. The BUSY output of the
master is connected to the BUSY input of the slave. This will aliow the
device to interface o a master device with no external components.
Writing to slave devices must be delayed until after the BUSY input
has settled (tg| ¢ Or tgy ), ctherwise, the slave chip may begin a write
cycle during a contention situation. When tied HIGH, the M/S pin al-
lows the device to be used as a master and, therefore, the BUSY line
is an output. BUSY can then be used to send the arbitration outcome
fo a slave.

Semaphore Operation

The CY7C138V/144V/006V/007V and CY7C139V/145V/
016V/017V provide eight semaphore latches, which are sepa-
rate from the dual-port memory locations. Semaphores are
used fo reserve resources that are shared between the two
ports. The state of the semaphore indicates that a resource is
in use. For example, if the left port wants to request a given
resource, it sets a latch by writing a zero to a semaphore loca-
tion. The left port then verifies its success in setting the latch
by reading it. After writing to the semaphore, SEM or OE must
be deasserted for tgop before attempting to read the semaphore.
The semaphore value will be available tgwrp + thog after the rising
edge of the semaphore write. If the left port was successful (reads a
zero), it assumes control of the shared resource, otherwise (reads a
one) it assumes the right port has confrol and continues to poll the
semaphore. When the right side has relinquished control of the
semaphore (by writing a one), the left side will succeed in gaining
control of the semaphore. If the left side no longer requires the sema-
phore, a one is written to cancel its request.

Semaphores are accessed by asserting SEM LOW. The SEM
pin functions as a chip select for the semaphore latches (CE must
remain HIGH during SEM LOW). A,_, represents the semaphore
address. OF and RW are used in the same manner as a normal
memory access. When wiiing or reading a semaphore, the other
address pins have no effect.

When writing to the semaphore, only 1/Oyq is used. If a zero 1s
written to the left port of an available semaphore, a one will appear at
the same semaphore address on the right port. That semaphore can
now only be modified by the side showing zero (the left port in this
case). If the left port now relinquishes control by writing a one to the
semaphore, the semaphore will be set fo one for both sides. However,
if the right port had requested the semaphore (written a zero) while
the left port had control, the right port would immediately own the
semaphore as soon as the left port released it. Table 3 shows sample
semaphore operations.

When reading a semaphore, all data lines output the sema-
phore value. The read value is latched in an output register to
prevent the semaphore from changing state during a write
from the other port. If both ports attempt to access the sema-
phore within tgpg of each other, the semaphore will definitely be
obtained by one side or the other, but there is no guarantee which side
wili control the semaphore.

3-50



CYPRESS

PRELIMINARY

CY7C138Vv/144V/006V/007V
CY7C139V/145V/016V/017V

Table 1. Non-Contending Read/Write

Inputs Outputs

CE | W | OE SEM 1104-¥0g Operation
H X X H High Z Deselected: Power-Down

H H L L Data Out Read Data in Semaphore Flag

X X H X High Z I/O Lines Disabled

H L~ X L Data In Write into Semaphore Flag

L H L H Data Out Read

L L X H Data In Write

L X X L Not Aflowed

Table 2. Interrupt Operation Example (assumes BUSY, =BUSY=HIGH)

Left Port Right Port

Function RW_| CE_ | OF, Ag_1a INT, | R"Wg | CEgr | OER AoR-14R INTR
Set Right TNTg Flag L X FFFL%S] X X X X X L4
Reset Right INTpPlag | X X X X X L L FFFI4S] Hi
Set Left INT, Flag X X X LWL L X 1FFEMS] X
Reset Left INT, Flag X L L 1FFEMS! HE4 X X X X X

Tabie 3. Semaphore Operation Example
Function 1/Og—¥/Og Left | VO4,1/Og Right Status

No action

1

Semaphore free

Left port writes 0 to semaphore

Left Port has semaphore token

Right port writes 0 to semaphore

No change. Right side has no write access to semaphore.

Left port writes 1 to semaphore

Right port obtains semaphore token

Left port writes 0 to semaphore

No change. Left port has no write access to semaphore

Right port writes 1 to semaphore

Left port obtains semaphore token

: Left port writes 1 to semaphore

Semaphore free

Right port writes O to semaphore

Right port has semaphore token

Right port writes 1 to semaphore

Semaphore free

Left port writes 0 to semaphore

Left port has semaphore token

Left port writes 1 to semaphore

Y o) Y VY LY o | Y Y Y Y Y

] ] | o) -] | o o 4 - -

Semaphore free

Notes:
43, 1f BUSYR=L. then no change.
44, |f BUSY, =L, thenno change.

45 See Functional Description for specific addresses by device part number.
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CY7C138V/144V/006V/007V

CYPRESS PRELIMINARY CY7C139Vv/145V/016V/017V
Ordering Information
Package Avallability Guide
Device Organization 68-Pin PLCC 84-Pin TQFP 80-Pin TQFP
CY7C138Y 4K x 8 X
CY7C139V 4K x 9 X
CY7C144V 8Kx8 X X
CY7C145V 8K x9 X X
CY7C006V 16K x 8 X X
CY7C016V 16K x 9 X X
CY7C007v 32K x 8 X X
CY7Co17v 32Kx 9 X X

4K x8 3.3V Asynchronous Dual-Port SRAM

Speed Package Operating
{ns) Ordering Code Name Package Type Range
15 CY7C138V-15JC J81 68-Pin Plastic Leaded Chip Carrier Commercial
25 CY7C138V-254C Js1 68-Pin Plastic Leaded Chip Carrier Commercial
CY7C138v-25H J81 68-Pin Plastic Leaded Chip Carrier Industrial

4K x9 3.3V Asynchronous Dual-Port SRAM

Speed Package Operating
ns) Ordering Code Name Package Type Range
15 CY7C139V-15JC Jat 88-Pin Plastic Leaded Chip Carrier Commercial
25 CY7C139V-25JC J81 68-Pin Plastic Leaded Chip Catrier Cammercial

CY70139V-2501 Jg1 £8-Pin Plastic Leaded Chip Carrier industrial

8K x8 3.3V Asynchronous Dual-Port SRAM

Speed Package Operating

(ns) QOrdering Code Name Package Type ange

15 CY7C144V-15JC J8t1 68-Pin Plastic Leaded Chip Carrier Commercial
CY7C144V-15AC AB5 64-Pin Thin Quad Flat Pack

25 CY7C144V--25JC J81 68-Pin Plastic Leaded Chip Carrier Commercial
CY7C144V-25AC A65 64-Pin Thin Quad Flat Pack

CY7C144V--25J4] 481 68-Pin Plastic Leaded Chip Carrier ‘Tlndusmal

1 CY7C144V~-25A1 i AB5 64-Pin Thin Quad Flat Pack

8K x9 3.3V Asynchronous Dual-Port SRAM

{ Speed Package Operating
ns) Ordering Code Name Package Type Range
15 CY7C145V-15JC Jat 68-Pin Plastic Leaded Chip Carrier Commercial
CY7C145V-15AC A8C 80-Pin Thin Quad Flat Pack
25 CY7C145V~-25JC J81 68-Pin Plastic Leaded Chip Carrier Commercial
CY7C145V-25AC ABO 80-Pin Thin Quad Flat Pack
CY7C145V~-254i J81 68-Pin Plastic Leaded Chip Carrier tndustrial
CY7C145V-25A1 ABO B80-Pin Thin Quad Flat Pack
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16K x8 3.3V Asynchronous Dual-Port SRAM
Speed Package Operating

ns) Ordering Code Name Package Type ange

15 CY7C006V-15JC Ja1 68-Pin Plastic Leaded Chip Carrier Commercial
CY7C006V-15AC AB5 84-Pin Thin Quad Flat Pack Commercial

25 CY7C006V-25JC Jg1 68-Pin Plastic Leaded Chip Carrier Commercial
CY7C006V-25AC A65 64-Pin Thin Quad Flat Pack
CY7C006V-25J J81 68-Pin Plastic l.eaded Chip Carrier Industrial
CY7C006V-25AI A65 64-Pin Thin Quad Flat Pack

16K x8 3.3V Asynchronous Dual-Port SRAM

Speed Package Operating

ns) Ordering Code Name Package Type Range

15 CY7C016V-154C Ja1 68-Pin Plastic Leaded Chip Carrier Commercial
CY7C016V-15AC A80 80-Pin Thin Quad Flat Pack Commercial

25 CY7C016V-254C Ja1 68-Pin Plastic Leaded Chip Carrier Commercial
CY7C016V-25AC A80 80-Pin Thin Quad Flat Pack 3
CY7CO16V-251 J81 68-Pin Plastic Leaded Chip Carrier Industrial
CY7C016V-25Al A80 80-Pin Thin Quad Flat Pack

32K x8 3.3V Asynchronous Dual-Port SRAM

Speed Package Operating
ns) Ordering Code Name Package Type Range
15 CY7C007V-15JC J81 68-Pin Plastic Leaded Chip Carrier Commercial

CY7C007V-15AC A80 80-Pin Thin Quad Flat Pack Commercial
25 CY7C007V-25JC Js1 68-Pin Plastic Leaded Chip Carrier Commercial

CY7C007V-25AC A80 80-Pin Thin Quad Flat Pack

CY7C007V-25J1 J81 68-Pin Plastic Leaded Chip Carrier Industrial

CY7C007V-25Al A80 80-Pin Thin Quad Flat Pack

32K x9 3.3V Asynchronous Dual-Port SRAM

Speed Package Operating
ns) Ordering Code Name Package Type Range
15 CY7C017V-15JC J81 68-Pin Plastic Leaded Chip Carrier Commercial

CY7C017V-15AC AB0 80-Pin Thin Quad Flat Pack Commercial
25 CY7C017V-25JC J81 68-Pin Plastic Leaded Chip Carrier Commercial

CY7C017V-25AC ABO 80-Pin Thin Quad Flat Pack

CY7C017V-2541 Ja1 68-Pin Plastic Leaded Chip Carrier Industrial

CY7C017V-25Al A80 80-Pin Thin Quad Flat Pack
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