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Features

True Dual-Ported memory cells which allow simulta-
neous access of the same memory location

4K/8K/16K/32K x 8 organizations (CY7C0138V/144V/
006V/007V)

4K/8K/16K/32K x 9 organizations (CY7C0139V/145V/
016V/017V)

0.35-micron CMOS for optimum speed/power
High-speed access: 15/1/20/25 ns

Low operating power

—Active: Icc =115 mA (typical)

— Standby: Isgz = 10 pA (typical)

PRELIMINARY CY7C139V/145V/016V/017V
CYPRESS

3.3V 4K/8K/16K/32K x 8/9
Dual-Port Static RAM

Fully asynchronous operation
Automatic power-down

Expandable databusto 16/18 bits or moreusing Master/
Slave chip select when using more than one device

On-chip arbitration logic

Semaphores included to permit software handshaking
between ports

INT flag for port-to-port communication

Pin select for Master or Slave

Commercial and Industrial Temperature Ranges
Available in 68-pin PLCC (all), 64-pin TQFP (7C006V &
7C144V)

Pin-compatible and functionally equivalent to
IDT70V05, 70V06, and 70V07.

Logic Block Diagram
RIW| zD (:Ig R/WR
CEL 1 ? CEgr
OE_ 21: :E OER
2] 8/9 g ? 8/9 [2]
I/OOL_I/O7/8L1 // q < \\ ;i/OOR_|/O7/8R
11O 11O
Control Control
A _A[3] 12/_/15 | Address f‘> True Dual-Ported <: Address |, 12\_\15 A _A[s]
OL—"11-14L Decode RAM Array Decode 0R™M11-14R
3] 12-15 12-15 3]
AoL~A11-14T 7 > N Aor—A11-14R
CE_ > Interrupt CER
OE_ Semaphore OEgr
RIW, Arbitration RWR
SEM, > SEMg
— M x x £ J—
BUSY| < t t » BUSYR
INT, < » INTR
M/S
Notes:
1. Call for availability
2. 1/0g-1/0; for x8 devices; 1/0g—1/Og for x9 devices.
3. Ag-A;; for 4K devices; Ay—A,, for 8K devices; Ag—-A 3 for 16K devices; Ay—A, 4 for 32K devices.
4. BUSY is an output in master mode and an input in slave mode.

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

Cypress Semiconductor Corporation

3901 North First Street  »

CA 95134 « 408-943-2600
November 30, 1999

San Jose ¢
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CY7C138V/144V/006V/007V
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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 to 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-

Pin Configurations

processor designs, communications status buffering, and
dual-port video/graphics memory.

Each port has independent control pins: Chip Enable (CE),
Read or Write Enable (R/W), and Output Enable (OE). Two
flags are provided on each port (BUSY and INT). BUSY sig-
nals that the portis trying to access the same location currently
being accessed by the other port. The Interrupt flag (INT) per-
mits communication between ports or systems by means of a
mail box. The semaphores are used to 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
latches. Only one side can control the latch (semaphore) at
any time. Control of a semaphore indicates that a shared re-
source is in use. An automatic power-down feature is con-
trolled independently on each port by a chip select (CE) pin.

68-Pin PLCC
Top View
43 J‘EJ§44 OO =
e %m\% 220255 PPES

987 6 54 3 2 168 6766 65 64 63 62 61

1Oz, 609G As.
/O3 59 Q Ag
/041 58 G AsL
1/0s. 57G AL
GND 56 § AL
/061 Aol
1107 INTL
o CY7C138V (4K x 8) BUSYL
1/00R CY7C139V (4K x 9) S
1/01Rr BUSYR
1/02r INTR
Vee Aor
1/03r AR
1/04r AR
1/0sR Adr
1/06Rr AR

Notes:
5. 1/Ogg on the CY7C139V.
6. 1/Og_onthe CY7C13V9.
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Pin Configurations (continued)

N

68-Pin PLCC
Top View

JE -

— o» s 4 [ J [ R

[elle) LJLUE‘ woooyN=aS 4 444
2Q ORI 2LPAFS PREPL

987 6 54 3 2 168 6766 65 64 63 62 61

609G As.
590Q AqL
58 G AgL
579 AL
56 G AL
55 G AoL
54 € INT,
BUSY,
CY7C144V (8K x 8) oND t
CY7C145V (8K x 9) MS
BUSYR
INTR
Aor
AR
AR
A3R
A4r
2728 29 303132 33 34 35 36 37 38 39 40 41 42 43
r< o IILL?QQDIIIIIIIIIIIIIIII
~= W R)= zzz9996
e gogg‘o bt T LTLL
64-Pin TQFP
Top View
:;J‘JFJ o & 2
n & o 838 o o oo oo
SR8 73238
/ N\
IBSSIBRHEBBIBEBSR S
10— 1 48 /1 AaL
1105 C— 2 47 /1 AsL
/104 —] 3 46 ——1 Aol
10 — 4 45 1 A
GND[—] 5 44 1 AoL
0s C—] 6 43 3 INT,
o — 7 42 /1 BUSY,
Vec E—] 8 41 [—1 GND
GNDC— 9 CY7C144V (8K X 8) 40 —3 M/S
110or C—] 10 39 [ BUSYR
o] 11 38 /1 INTg
I0Or ] 12 37 /1 Ar
Vee C— 13 36 ——1 Ar
03 C— 14 35 [ A
104r ——] 15 34 1 Asr
110sg ——] 16 33 /1 Asr
o [Te} ~
N N N

110er ——] 17
IOrC—] 18
OEr[—] 19
Riwg
SEMgR—] 21
CEgR—] 22
NC[—] 23
GNDC—] 24
Arr
AR 26
Aror ]
AgrC—] 28
Agr—] 29
ArC—] 30
Asr—] 31
Asg—] 32

Notes:
7. 1/Ogg on the CY7C145V.
8. 1/0Ogonthe CY7C145V.
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Pin Configurations (continued)

80-Pin TQFP
Top View
Lo
dSSERE e siifesrey
/ O OO O~ © D ¥ M N+ O O 00N O S M N
02 ] 2 50 1 AsL
105 — 3 5g 1AL
0o, —] 4 57 1 AsL
s 5 56— A2L
GND ] 6 55— A1l
V0g ] 7 54 —1 Aol
o7, ] 8 53 —1INTL
Vee E 9 50 [—1BUSY,
Ne EH 10 CY7C145V (8K x 9) 51 1 GND
GND ] 11 50 —1 M/S
Ok 12 49 |71 BUSYR
Or 7 13 48 |—1 INTR
1108 =1 14 47 =1 Aor
Vee 4 15 46— A1r
103r ] 16 45 —1 Aor
I04r ] 17 44— AR
I0sr C 18 43— Asr
I06r ] 19 42 —INC
s nzsensassagssensae "
S8 B2z 888k 22
80-Pin TQFP
Top View
5 g
S 3
:334‘454 Looaddaa oo
ggg%gﬁ%ggzﬁzzszsfgg
/ O O WO~ © N ¥ MO N O O 0 N O S MN o N
02 ] 2 50 1 As
105 ] 3 58 [ AL
0,y ] 4 57 1 AsL
os 5 56— A2L
GND[] 6 55— AL
V0g ] 7 1] 54 —1 Aol
on £ 8 CY7C007V (32K x 8) 531 INTL_
Vee ] 9 50 [—1 BUSY.
ne . 10 CY7CO016V (8K x 9) 16N
GND MIs
e CY7C017V (32K x 9) =t
01r 1 13 48 |—1 INTR
110r 1 14 47 =1 Aor
Vee ™ 15 46— A1r
103r ] 16 45 —1 Aor
10 4r ] 17 44 —1 AR
I0sr T 18 43— Asr
I06r ] 19 42 —1NC
s sczssnagsrsgsnenase S
T T EEN CEEE R RN N R
S 2
g g

Notes:

9. 1/Ofor CY7C016V and CY7CO017V only.
10. Address line for CY7C007V and CY7C01V7 only.
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Pin Configurations (continued)

68-Pin PLCC
Top View
— s
o =
i 2
o) >
:“E,‘E,_.‘JF B S T
& P8 38838 aaa g
XL LEEEF P E R
imiminisinisisisicinisiesisiaieis ] \
1107, [ 10 60 17 As.
103 [ 11 SOR AuL
oa d 12 581 Aq
105 [0 13 570 AL
GNDJ 14 56 [0 AL
106 15 551 Ao
1107.0 16 5410 INTL
vee O 17 CY7CO006V (16K x 8) 531 BUSY,
oNno [ 18 CY7C007V (32K x 8) 521 GND
100r d 16 CY7CO016V (16K x 9) s fws
1101r O 50 CY7C017V (32K x 9) 501 TJSYR
1102r [ 59 49 INTg
Vee O 22 48 Aor
1103r O 23 47[ AR
1104r O 24 a6l Asr
1105k O 25 45 Agr
1106r O 26 24 Aar
~NOWW O O 4 AN M T WU ©N 00O O+ N M
L Y8 A ® 0000 on®nomdn 33 5
| Ny NN Ny N Sy NN NN N NN R NN Ry AN R N Ry N NN Ny g A
EE F TS 52 5555885
CEBEEbLT fasse T <s
Qo 3
s <
2 S
64-Pin TQFP
Top View

[———11/01
[——11/00L
— =
61 1 RW_
[ 1SEM.
59 1 CE_
1A
57 |——1 Ve
1 A0
1 Ag
[—1 A
51 A
— N
49 Ay

56 |—1 AL
55 —3 A

( < Mo o s} < Mo o h
Moy 1 ©©°een® R : N s VY
10 — 2 47 /1 A3
104 —] 3 46 |/ A
os, ] 4 45 [ Ay
GND[—] 5 44 [/ Ao
I0oe. C—] 6 43 E— INT,
o — 7 42 [—1 BUSY_
veel—H 8 CY7C006V (16K x 8) 41 p——1 GND
GND ] 9 40 —MIS
1I0or C—] 10 39 1 BUSYg
o C—] 11 38 [—1 INTR
110 C—] 12 37 [ A
Vee C— 13 36 — AR
0z C— 14 35 — AR
/O4R [ 15 34 /1 Asr
I0sr C—] 16 ° © - 33 [ AR
N N N

4
\

1l0sr ] 17
o, —] 18
OEg[—] 19
RWg
SEMR[—] 21
CEr—] 22
AR 23
GND[] 24
Ar
Apnr—] 26
Ajor ]
Ar—] 28
Agr—] 29
ArC—] 30
Ar—] 31
Asg —] 32
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Selection Guide
CY7C138V/144Vv/006V/007V | CY7C138V/144V/006V/007V | CY7C138V/144V/006V/007V
CY7C139V/14 V/016V/017V CY7C139Vv/145V/016V/017V | CY7C139V/145V/016V/017V
-15 -20 -25

Maximum Access Time (ns) 15 20 25

Typical Operating Current (mA) 125 120 115

Typical Standby Currentforlggy 35 35 30

(mA) (Both Ports TTL level)

Typical Standby Currentfor Iggs 10 pA 10 pA 10 pA

(1A) (Both Ports CMOS level)
Shaded areas contain advance information.

Pin Definitions

Left Port Right Port Description

CE_ CEg Chip Enable

RW, R/WR Read/Write Enable

OE, OER Output Enable

AgL—A14L Aor—A14R Address (Ag—A11 for 4K devices; Ag—A1, for 8K devices; Ag—A13 for 16K devices; Ag—A14 for 32K)
1/0g —1/Og| | I/Ogr—1/Ogr | Data Bus Input/Output (1/Oy—I/O5 for x8 devices and I/Oy—I/Og for x9)

SEM, SEMRg Semaphore Enable

INT, INTR Interrupt Flag

BUSY_ BUSYR Busy Flag

M/S Master or Slave Select

Vee Power

GND Ground

NC No Connect

Maximum Ratings

(Above which the useful life may be impaired. For user guide-

lines, not tested.)
Storage Temperature
Ambient Temperature with

Power Applied.........ccooveeennne

................. —65°C to +150°C

................. -55°C to +125°C

Supply Voltage to Ground Potential ............... -0.5V to +4.6V

DC Voltage Applied to
Outputs in High Z State

DC Input Voltage™U ..................

Note:
11. Pulse width < 20 ns.

.............. —0.5V to Ve +0.5V
.............. —0.5V to V¢ +0.5V

Output Current into Outputs (LOW)
Static Discharge Voltage
Latch-Up CUurrent.........ccoooiiiiieiiiiiie e

Operating Range

Ambient
Range Temperature Vee
Commercial 0°C to +70°C 3.3V £ 300 mV
Industrial —40°C to +85°C 3.3V £ 300 mV

Shaded areas contain advance information.
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Electrical Characteristics Over the Operating Range

CY7C138V/144V/006V/007V
CY7C139V/145Vv/016V/017V
-15M -20 -25
Parameter Description Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | Unit
VoH Output HIGH Voltage (V¢ = 3.3V) 24 24 24 \Y
VoL Output LOW Voltage 0.4 0.4 0.4 \
ViH Input HIGH Voltage 20 20 2.0 \Y,
VL Input LOW Voltage 0.8 0.8 0.8 \
loz Output Leakage Current -10 10 | -10 10 | -10 10 HA
lcc Operating Current (V¢ = Max., Com’l. 125 | 185 120 | 175 115 | 165 | mA
lour =0 mA) Outputs Disabled 74/ 140 | 195 135 | 185 | mA
lsg1 Standby Current (Both Ports TTL | Com’l. 35 ‘ 50 35 | 45 30 | 40 | mA
Level) CE, & CER = Vik 1= fuax  Mngust 45 | 55 40 | 50 | mA
Isg2 Standby Current (One Port TTL Com’l. 80 ‘ 120 75 | 110 65 95 | mA
Level) CELI CBR = Vin, F=fmax  Mpqust, 85 | 130 75 [ 105 | mA
Isga Standby Current (Both Ports CMOS | Com’l. 10 ‘ 500 10 | 500 10 | 500 | pA
pevel) CE & CEr=Vec =02V Finqus. 10 | 500 10 | 500 [ pA
Isga Standby Current (One Port CMOS | Com’l. 75 ‘ 105 70 95 60 80 | mA
Level) CEL | CEr 2 Vim, 1= fuax™ Mg 80 | 105 70 | 90 | mA
Shaded areas contain advance information.
Capacitancel®
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Ta =25°C, f=1MHz, 10 pF
Cout Output Capacitance Vee =33V 10 pF
AC Test Loads and Waveforms
3.3V
3.3V
R1= 590Q Rry = 250Q
OUTPUT, OUTPUT ‘TWV— R1= 590Q
- OUTPUT
C= 30pF ‘|‘ R2= 4350 I C= 5pF
_— _— = o V= 1.4V ‘|‘ R2= 4350
(a) Normal Load (Load 1) (b) ThéveninEquivalent (Load 1) (c) Three-State Delay (Load 2)
(Used for t, 7, tyz, tzwe& tizwe
ALL INPUTPULSES including scope and jig)
3.0v " 90%
GND __10%_/| 90% 10%
<3ns—>l = —> <3ns

Notes:

12, fyax = Utre = Allinputs cycling at f = 1/tz (except output enable). f = 0 means no address or control lines change. This applies only to inputs at CMOS level standby lgg3.
13. Tested initially 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
CY7C139Vv/145V/016V/017V
~151 -20 -25

Parameter Description Min. Max. Min. Max. Min. Max. Unit
READ CYCLE
tre Read Cycle Time 15 20 25 ns
tan Address to Data Valid 15 20 25 ns
tonA Output Hold From Address Change 3 3 3 ns
tace™! CE LOW to Data Valid 15 20 25 ns
tooe OE LOW to Data Valid 10 12 13 ns

o6 1718 | OF Low to Low Z 3 3 3 ns
trzoe 1" 18 | OF HIGH to High Z 10 12 15 ns
t,7cet® 118 | CE LOW to Low Z 3 3 3 ns
trzcelt® 1728 | CE HIGH to High Z 10 12 15 ns
tp 18 CE LOW to Power-Up 0 0 0 ns
tppEl CE HIGH to Power-Down 15 20 25 ns
tagel Byte Enable Access Time 15 20 25 ns
WRITE CYCLE
twe Write Cycle Time 15 20 25 ns
tecet™ CE LOW to Write End 12 16 20 ns
taw Address Valid to Write End 12 16 20 ns
tha Address Hold From Write End 0 0 0 ns
ta] Address Set-Up to Write Start 0 0 0 ns
thwE Write Pulse Width 12 16 20 ns
tsp Data Set-Up to Write End 10 12 15 ns
tHp Data Hold From Write End 0 0 0 ns
trzwer 18] R/W LOW to High Z 10 12 15 ns
tL el 18] R/W HIGH to Low Z 3 3 3 ns
twopi ) Write Pulse to Data Delay 30 40 50 ns
toppt Write Data Valid to Read Data Valid 25 30 35 ns
BUSY TIMINGI)
taLa BUSY LOW from Address Match 15 20 20 ns
taHa BUSY HIGH from Address Mismatch 15 20 20 ns
ta e BUSY LOW from CE LOW 15 20 20 ns
tanc BUSY HIGH from CE HIGH 15 16 17 ns
tps Port Set-Up for Priority 5 5 5 ns
twe R/W HIGH after BUSY (Slave) 0 0 0 ns
tyy R/W HIGH after BUSY HIGH (Slave) 13 15 17 ns
Note

14. Test conditions 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
loilon @nd 30-pF load capacitance.

15. To access RAM, CE=L, SEM=H. To access semaphore, CE=H and SEM=L. Either condition must be valid for the entire g time.

16. Atany given temperature and voltage condition for any given device, ty,c¢ is less than t, ;g and t,,og is less than t yog.

17. Test conditions used are Load 3.

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

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

20. Test conditions used are Load 2.
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Switching Characteristics Over the Operating Rangel**! (continued)

CY7C138V/144V/006V/007V
CY7C139V/145Vv/016V/017V
—15M -20 -25

Parameter Description Min. Max. Min. Max. Min. Max. Unit
tapp2 BUSY HIGH to Data Valid 15 20 25 ns
INTERRUPT TIMINGE?!
tins INT Set Time 15 20 20 ns
tinR INT Reset Time 15 20 20 ns
SEMAPHORE TIMING
tsop SEM Flag Update Pulse (OE or SEM) 10 10 12 ns
tswrD SEM Flag Write to Read Time ns
tsps SEM Flag Contention Window ns
tsaa SEM Address Access Time 15 20 25 ns
Data Retention Mode .

Timing

The CY7C0138V/144V/006V/007V and CY7C139V/145V/ i
016V/017V are designed with battery backup in mind. Data < Data Retention Mode -
retention voltage and supply current are guaranteed over tem- _—
perature. The following rules ensure data retention: Vee \3'0\/ Vee 2 2.0V 3-0V/ t
1. Chip enable (CE) must be held HIGH during data retention, with- <_R£

inVectoVec—02V. . | VectoVec- 0.2V
2. CE must be kept between Ve — 0.2V and 70% of Ve CE %' IH

during the power-up and power-down transitions.
3. The RAM can begin operation >tgc after V¢ reaches the

minimum operating voltage (3.0 volts). Parameter Test Conditions(? Max. Unit

lCCDRl @ VCCDR =2V 50 IJA

Notes:

21. tpppis acalculated parameter and is the greater of t,pp—tp\ye (actual) or thpp—tgp (actual).
22. CE=Vcc, Vih =GND to Vc, Ty = 25°C. This parameter is guaranteed but not tested.
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Switching Waveforms

Read Cycle No. 1 (Either Port Address Access)[23 24 25]

ADDRESS X
o
DATA OUT PREVIOUS DATA VALID ><><>< ;|<

tre

X

tan
1e—— foHa ——

1«— loHa
DATA VALID >< ><

Read Cycle No .2 (Either Port CE/OE Access)23 26, 27]

DATA OUT <=

cE / 3\ tacE

4

l&——— tyzcg —>

7K thzoe

_ tbog — >
OE

t zoE —>

N
S

A
DATA VALID E—
7

e tLZCE —>>

—>» tpy l‘— lfe—— tpp

lcc
CURRENT ){

Ise
Read Cycle No. 3 (Either Port)[23: 2526, 27]

trRc >]
ADDRESS 3(
toHa >

CE N
e tACE
e — tLZCE —
DATA OUT

tan

e — tLZCE —>
e tABE

/’17 thzce ——>

2X20r

Notes:

23. R/W is HIGH for read cycles.

24. Device is continuously selected CE = V. This waveform cannot be used for semaphore reads.
25. OE =V,,.

26. Address valid prior to or coincident with CE transition LOW.

27. To access RAM, CE =V, , SEM = V. To access semaphore, CE = V,,, SEM = V.

10
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Switching Waveforms (continued)

Write Cycle No. 1: RW Controlled Timing[28 29,30 31]

twe
ADDRESS
X X
le— tiz0e® —>
OE 4
/
taw
==132] N\ y
CE N /
< isa - tpwelsH < tHA >
RIW 4

< trizwel>l

|le——— t 7wg ————>

NOTE 34

DATA OUT —<

DATA IN

f«—— tsp —>»r&«—— fyp —>\|

{ NOTE 34 %

N

Write Cycle No. 2: CE Controlled Timing[28: 29. 30, 35]

twe
ADDRESS >< ><
B taw
—[32]
CE //
l«——— tgp ’|: tsce - typ >
RW N\ /
o — tSD — tHD —>\|
DATA IN /|
Notes:
28. R/W must be HIGH during all address transitions. o
29. A write occurs during the overlap (tgcg or tpyg) of a LOW CE or SEM.
30. tya is measured from the earlier of CE or RIW or (SEM or R/W) going HIGH at the end of write cycle.
31. If OEis LOW during a R/W controlled write cycle, the write pulse width must be the larger of tp\ye or (2 e + tsp) to allow the I/O drivers to turn off and data to be placed on
the bus for the required tgp, 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 tpyye.
32. To access RAM, CE=V,, SEM =V,
33. Transition is measured 500 mV from steady state with a 5-pF load (including scope and jig). This parameter is sampled and not 100% tested.
34. During this period, the I/O pins are in the output state, and input signals must not be applied.
35. If the CE or SEM LOW transition occurs simultaneously with or after the R/W LOW transition, the outputs remain in the high-impedance state.

11
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Switching Waveforms (continued)

Semaphore Read After Write Timing, Either Sidel3®!
e tSAA—>| re— lopa ——>

Ag-As ><><>< % VALID ADRESS ><><><><7< VALID ADRESS ><><><><>< ><

f—— tAW —_—
: tacE
SEM
\\q— tsce —>/ /F— tsop {_/
Z
tsp
|
/0o DATA |y VALID DATA ot VALID >—
[ tHD —>
tsa thwe —»

RW NI 1/

t«———|tswrRp ———>»«— lpog —>|

OE % tsop §\ /

READ CYCLE —— >

t«—— WRITE CYCLE ——»]

Timing Diagram of Semaphore Contention[37: 38 39

AoL—AaL MATCH ><

R/W_
SEM,
tsps —>
Aor—A2R MATCH ><
RIW; /
R /
SEMR 7/

Notes:
36. CE = HIGH for the duration of the above timing (both write and read cycle).

37. 1/Ogr =1/Og = LOW (request semaphore), CEg = CE =HI

38. Semaphores are reset (available to both ports) at cycle start.
39. |If tgpg is violated, the semaphore will definitely be obtained by one side or the other, but which side will get the semaphore is unpredictable.

12
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Switching Waveforms (continued)

Timing Diagram of Read with BUSY (M/S=HIGH)[4°!

twe
MATCH :><:

ADDRESSg ><
R/Wg \: tpwE /
N /
e 'SD —  ple» HD
DATA N N4 N o >'<
tps
ADDRESS| >< MATCH
-« tgLA ‘1\ < > tgua
BUSY, /|« tgpp —>
topp
><3MUD

DATA ouTL
twop

Write Timing with Busy Input (M/S=LOW)

tpwe

R/W

__ - twp twH
BUSY \
Note:

40. CE_ = CEg = LOW.

13
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Switching Waveforms (continued)

Busy Timing Diagram No.1 (CE Arbitration)“L

CE_Valid First:

ADDRESS | g X ADDRESS MATCH
CE_
. < tps >
CEg
tBLc |<— tBHC
BUSYR
CERg Valid First:
ADDRESS| g X ADDRESS MATCH ><
CEg
. < tps >
CE,
tBLc |<— tgHC —>
BUSY,

Busy Timing Diagram No.2 (Address Arbitration)?

Left Address Valid First
trc OF tyg ————
ADDRESS MATCH X ADDRESS MISMATCH ><

ADDRESS,
-— lpg

ADDRESSR
tBLA r<— tBHA
BUSYR

Right Address Valid First:
trc OF tyg ———— >
ADDRESS MATCH X ADDRESS MISMATCH ><

ADDRESSg
tps

ADDRESS|
< g A l«— tgHA
BUSY

Note:

41. |If tpg is violated, the busy signal will be asserted on one side or the other, but there is no guarantee to which side BUSY will be asserted
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Switching Waveforms (continued)

Interrupt Timing Diagrams

Left Side Sets INT,
ADDRESS| X WRITE FFF (See Functional Description) ><>< ><
_ [42] |
E, tHA
N
RW —\
L N
INTR
43 X
R tINS[ 2N
Right Side Clears INT: L tre |
READ FFF
ADDRESSg ee Functional Descriptio%(
CEr —\ S/
| tINR[43]

R/WR /: : :7[
ANNNNA .

INTR 7[
Right Side Sets INT .
twe
ADDRESSR X WRITE FFE (See Functional Description)><><>< ><
2]
== tijal
CER _X
N
RWg —\
N
INT, :
fe— tnd®
Left Side Clears INT, :
L e trRc >l
READ FFE
ADDRESSR ee Functional Descriptio%(
— \|
CE, N /
tingl43]

e Sk S

Notes:
42. ty depends on which enable pin (CE, or RW,) is deasserted first.
43. tys or g depends on which enable pin (CE, or RW,) is asserted last.
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Architecture

The CY7C138V/144V/006V/007V and CY7C139V/145V/
016V/017V consist of an array of 4K, 8K, 16K, and 32K words of 8
and 9 bits each of dual-port RAM cells, I/O and address lines, and
control signals (CE, OE, R/W). These control pins permit indepen-
dent access for reads or writes to any location in memory. To handle
simultaneous writes/reads to the same location, a BUSY pin is pro-
vided on each port. Two Interrupt (INT) pins can be utilized for port-
to-port communication. Two Semaphore (SEM) control 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 power-down
feature controlled by CE. Each port is provided with its own output
enable control (OE), 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 R/W in order to guarantee a valid write. A write operation is con-
trolled by either the R/W pin (see Write Cycle 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 location, a port-to-port flowthrough
delay must occur before the data is read on the output; other-
wise the dataread is not deterministic. Data will be valid on the
port tppp after the data is presented on the other port.

Read Operation

When reading the device, the user must assert both the OE
and CE pins. Data will be available tacg after CE or toog after OE is
asserted. If the user wishes to access a semaphore flag, then the
SEM pin must be asserted instead of the CE pin, and OE must also
be asserted.

Interrupts

The upper two memory 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 CY7C006V/16V, 7FFE for the CY7C007V/17V) is the
mailbox for the left port. When one port writes to the other
port’s mailbox, an interrupt is generated to the owner. The in-
terrupt is reset when the owner reads the contents of the mail-
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 simultaneous memory location
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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 tg| p after an address match
or tg| ¢ after CE is taken LOW.

Master/Slave

An M/S pin is provided in order to expand the word width by config-
uring 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 allow
the device to interface to a master device with no external compo-
nents. Writing to slave devices must be delayed until after the BUSY
input has settled (tg| ¢ or tg A), Otherwise, the slave chip may begin
a write cycle during a contention situation. When tied HIGH, the M/S
pin allows 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 out-
come to 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 to 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 tsywrp + tpog 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 control 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). Ay_» represents the semaphore
address. OE and RW are used in the same manner as a normal
memory access. When writing or reading a semaphore, the other
address pins have no effect.

When writing to the semaphore, only /O is used. If a zero is
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 to 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
will control the semaphore.
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Table 1. Non-Contending Read/Write

Inputs Outputs
CE | RW | OE SEM 1/Og—1/Og 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 o~ 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 Allowed

Table 2. Interrupt Operation Example (assumes BUSY| =BUSYRr=HIGH)
Left Port Right Port
Set Right INTR Flag L L X FFEEMe] X X X X X LIS
Reset Right INT Flag X X X X X X L L FFFL46] Hi44
Set Left INT, Flag X X X X Lkl L L X 1FFEME] X
Reset Left INT, Flag X L L 1FFEM6] HIOT | x X X X X
Table 3. Semaphore Operation Example
Function I/Og-1/Og Left | 1/04-1/Og Right Status

No action 1 1 Semaphore free
Left port writes 0 to semaphore 0 1 Left Port has semaphore token
Right port writes 0 to semaphore 0 1 No change. Right side has no write access to semaphore
Left port writes 1 to semaphore 1 0 Right port obtains semaphore token
Left port writes O to semaphore 1 0 No change. Left port has no write access to semaphore
Right port writes 1 to semaphore 0 1 Left port obtains semaphore token
Left port writes 1 to semaphore 1 1 Semaphore free
Right port writes 0 to semaphore 1 0 Right port has semaphore token
Right port writes 1 to semaphore 1 1 Semaphore free
Left port writes 0 to semaphore 0 1 Left port has semaphore token
Left port writes 1 to semaphore 1 1 Semaphore free

Note:
44. If BUSYR =L, then no change.
45. If BUSY| =L, then no change.

46. See Functional Description for specific addresses by device part number.

17




E.i CYPRESS

PRELIMINARY

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

Ordering Information

Package Availability Guide

Device Organization 68-Pin PLCC 64-Pin TQFP
CY7C138V 4K x 8 X
CY7C139V 4K x 9 X
CY7C144V 8K x 8 X X
CY7C145V 8K x 9 X
CY7C006V 16K x 8 X X
CY7C016V 16K x 9 X
CY7Co007Vv 32K x 8 X
CYy7Cc017Vv 32K x9 X
4K x8 3.3V Asynchronous Dual-Port SRAM
Speed Package Operating
(ns) Ordering Code Name Package Type Range
15M1] CY7C138V-15JC Jsl 68-Pin Plastic Leaded Chip Carrier Commercial
20 CY7C138VvV-20JC Js1l 68-Pin Plastic Leaded Chip Carrier Commercial
CY7C138VvV-20JI Js1 68-Pin Plastic Leaded Chip Carrier Industrial
25 CY7C138Vv-25JC Js1 68-Pin Plastic Leaded Chip Carrier Commercial
CY7C138VvV-25JI Js1 68-Pin Plastic Leaded Chip Carrier Industrial
Shaded areas contain advance information.
4K x9 3.3V Asynchronous Dual-Port SRAM
Speed Package Operating
(ns) Ordering Code Name Package Type Range
15M1] CY7C139V-15JC Jsl 68-Pin Plastic Leaded Chip Carrier Commercial
20 CY7C139VvV-20JC Js1l 68-Pin Plastic Leaded Chip Carrier Commercial
CY7C139VvV-20JI Js1l 68-Pin Plastic Leaded Chip Carrier Industrial
25 CY7C139Vv-25JC Js1l 68-Pin Plastic Leaded Chip Carrier Commercial
CY7C139V-25JI Js1 68-Pin Plastic Leaded Chip Carrier Industrial
Shaded areas contain advance information.
8K x8 3.3V Asynchronous Dual-Port SRAM
Speed Package Operating
(ns) Ordering Code Name Package Type Range
150 CY7C144V-15AC A65 64-Pin Thin Quad Flat Pack Commercial
CY7C144V-15JC Js1 68-Pin Plastic Leaded Chip Carrier
20 CY7C144V-20AC A65 64-Pin Thin Quad Flat Pack Commercial
CY7C144V-20JC Js1 68-Pin Plastic Leaded Chip Carrier
CY7C144V-20Al A65 64-Pin Thin Quad Flat Pack Industrial
CY7C144V-20JI Js1 68-Pin Plastic Leaded Chip Carrier
25 CY7C144V-25AC A65 64-Pin Thin Quad Flat Pack Commercial
CY7C144V-253C Js1l 68-Pin Plastic Leaded Chip Carrier
CY7C144V-25Al A65 64-Pin Thin Quad Flat Pack Industrial
CY7C144V-25JI Js1 68-Pin Plastic Leaded Chip Carrier

Shaded areas contain advance information.
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Ordering Information (continued)
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CY7C138V/144V/006V/007V
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Speed Package Operating
(ns) Ordering Code Name Package Type Range
15M1] CY7C145V-15JC Jsl 68-Pin Plastic Leaded Chip Carrier Commercial

20 CY7C145V-20JC Js1l 68-Pin Plastic Leaded Chip Carrier Commercial
CY7C145V-20JI Js1 68-Pin Plastic Leaded Chip Carrier Industrial
25 CY7C145VvV-25JC Js1 68-Pin Plastic Leaded Chip Carrier Commercial
CY7C145V-25JI Js1 68-Pin Plastic Leaded Chip Carrier Industrial
Shaded areas contain advance information.
16K x8 3.3V Asynchronous Dual-Port SRAM

Speed Package Operating
(ns) Ordering Code Name Package Type Range
150 CY7C006V-15AC A65 64-Pin Thin Quad Flat Pack Commercial

CY7C006V-15JC Js1 68-Pin Plastic Leaded Chip Carrier Commercial

20 CY7C006V-20AC A65 64-Pin Thin Quad Flat Pack Commercial
CY7C006V-20JC Js1 68-Pin Plastic Leaded Chip Carrier
CY7C006V-20Al A65 64-Pin Thin Quad Flat Pack Industrial
CY7C006V-20JI Js1 68-Pin Plastic Leaded Chip Carrier

25 CY7C006V-25AC A65 64-Pin Thin Quad Flat Pack Commercial
CY7C006V-25JC Js1 68-Pin Plastic Leaded Chip Carrier
CY7C006V-25Al A65 64-Pin Thin Quad Flat Pack Industrial
CY7C006V-25JI Js1l 68-Pin Plastic Leaded Chip Carrier

Shaded areas contain advance information.
16K x9 3.3V Asynchronous Dual-Port SRAM

Speed Package Operating
(ns) Ordering Code Name Package Type Range
15M1] CY7C016V-15JC Jsl 68-Pin Plastic Leaded Chip Carrier Commercial

20 CY7C016V-20JC Js1l 68-Pin Plastic Leaded Chip Carrier Commercial
CY7C016V-20JI Js1 68-Pin Plastic Leaded Chip Carrier Industrial
25 CY7C016V-25JC Js1l 68-Pin Plastic Leaded Chip Carrier Commercial
CY7C016V-25JI Js1 68-Pin Plastic Leaded Chip Carrier Industrial
Shaded areas contain advance information.
32K x8 3.3V Asynchronous Dual-Port SRAM

Speed Package Operating
(ns) Ordering Code Name Package Type Range
1501 CY7C007V-15JC Js1 68-Pin Plastic Leaded Chip Carrier Commercial

20 CY7C007V-20JC Js1l 68-Pin Plastic Leaded Chip Carrier Commercial
CY7C007V-20JI Js1l 68-Pin Plastic Leaded Chip Carrier Industrial

25 CY7C007V-25JC Js1l 68-Pin Plastic Leaded Chip Carrier Commercial
CY7C007V-25JI Js1 68-Pin Plastic Leaded Chip Carrier Industrial

Shaded areas contain advance information.
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Ordering Information (continued)
32K x9 3.3V Asynchronous Dual-Port SRAM

Speed Package Operating
(ns) Ordering Code Name Package Type Range
15M1] CY7C017V-15JC Jsl 68-Pin Plastic Leaded Chip Carrier Commercial

20 CY7C017Vv-20JC Js1l 68-Pin Plastic Leaded Chip Carrier Commercial
CY7C017VvV-20JI Js1 68-Pin Plastic Leaded Chip Carrier Industrial

25 CY7C017Vv-25JC Js1 68-Pin Plastic Leaded Chip Carrier Commercial
CY7C017Vv-25JI Js1 68-Pin Plastic Leaded Chip Carrier Industrial

Shaded areas contain advance information.

Document #: 38—00677-B

Package Diagrams

64-Lead Thin Plastic Quad Flat Pack (14 x 14 x 1.4 mm) A65

16.00£0.25 SQ@

~—— 14.00:0.05 SQ ———
64 49
HAAAAAAAAAAAAARA DIMENSIONS ARE IN MILLIMETERS
(== :I:I
g I' 0.35%0.05
[ - :I:I
[ - =]
(- ]
[ - =]
o= == 0.80 TYP.
[ -
[ -
[m = fa
0° MIN. R 0.08 MIN.
= O 0.20 MAX.
16 33  STAND-OFF 1\
0.05 MIN. GAUGE PLANE
LEEEEEEE CEEELEEELE 015 MAX. \
17 32 —
SEATING PLANE (241 [~ R 0.08 MIN. 0°=7°
8X)» 405005 0.20 MAX.
r 1.60 MAX. o\ - 1.40£0. 0.20 MIN.
LY 0.60£0.15
i 1
= | \ \ 1.00 REF.
alowo] Loz wax ‘\ /' DETAILA
Z_ 51-85046-B
SEE DETAIL A
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kage Diagrams (continued)

68-Lead Plastic Leaded Chip Carrier J81
DIMENSIONS IN INCHES MIN.
MAX.

SEATING PLANE
PIN #1 1D
) 9 ( 6l
0950 !
ases 0950 ]
4
T
0026
0032 1
0020 MIN.
g9s0
0958 1
0.985 -
0998 1 :
51-85005-A
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CY7C036 Dual Port Design Consideration —
Data Sheet Addendum

This design consideration applies to the Internal Power-On-
Reset (POR) circuit used on the CY7C036 and its derivatives
listed below.

Power supply ramp—The devices will function properly and
meet all data sheet specifications if the power supply ramp rate
is greater than 100 ns. If ramp is less than 100 ns, you may
see a non-destructive failure in which the device will not re-
spond to changes in address or clock, but the 1/0s will respond
to the output enable.

Applications consideration—If the power supply ramps in less
than 100 ns, a small resistor (20-50Q), a large capacitor, or an
RC network can be connected at the output of the power sup-
ply to ground. The addition of a resistor will help clean up the
power lines, while the capacitor will slow down the ramp rate
without the loss of any power. Contact your local Cypress FAE
for assistance as needed.

Troubleshooting—If a problem occurs with the part, power
down the device to ground and then power up again at slower

ramp rate (greater than 100 ns) in order to confirm that the
problem might be due to the POR circuit. If the dual-port func-
tions properly once the ramp rate is slowed to 100 ns or great-
er, then the POR circuit is at fault.

Applicable devices—All speed/package/temperature combi-
nations of the following:
+ CY7C138V
CY7C139Vv
» CY7C144V
» CY7C145V
» CY7C006V
+ CY7C016V
« CY7CO007V
» CY7CO017V

Cypress design change—Cypress design team has identified
the root cause. A permanent circuit change and die revision
will be available beginning in October and will be identified by
the letter “A” in the part number.
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