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PRELIMINARY

CY7B135
CY7B1342

4K x 8 Dual-Port Static RAMs

and 4K x 8 Dual-Port Static RAM with Semaphores

Features

e 0.8-micron BiCMOS for high
performance

¢ High-speed access

—20 ns (commercial)

— 25 ns (military)

Automatic power-down

Fully asynchronous operation

7B1342 includes semaphores

7B134 available in 48-pin DIF, 48-pin

LCC

‘7B135/78B1342 available in 52-pin
LCC/PLCC

Functional Description

The CY7B134, CY7B135, and CY7B1342
are high-speed BiCMOS 4K x 8 dual-port
static RAMs. The CY7B1342 includes
semaphoresthat provide a means to allo-
cate portions of the dual-port RAM or any
shared resource. Two ports are provided
permittingindependent, asynchronous ac-
cess for reads and writes to any location in
memory. Application areas include inter-
processor/multiprocessoxlesigns,commu-
nicationsstatusbuffering,anddual-portvi-
deo/graphicsmemory.

Each port has independent control pins:
chip enable (CE), read or write enable (R/
W), and output enable (OE). The
CY7B134/135 are suited for those systems

that do not require on-chip arbitration or
areintolerant of waitstates, Therefore, the
user must be aware that simultaneous ac-
cess to a location is possible. Semaphores
are offered on the CY7B1342 to assist in
arbitratingbetween ports. The semaphore
logic is comprised of eight shared latches.
Only one side can control the latch (sema-
phore) at any time. Control of a sema-
phoreindicates that ashared resource isin
use. An automatic power-down feature is
controlledindependently oneachportbya
chip enable (CE) pin or SEM pin
(CY7B1342only).

The CY7B134 is available in 48-pin DIP
and 48-pin LCC, The CY7BI135 and
CY7B1342 are available in 52-pin LCC/
PLCC.

Logic Block Diagram
RWL RWR
CEL CEp
o Ot
At AR
Aol AR
lfon. {0
e |CoL COLUMN COLUMN coLl 9
0 $ |sE Vo %9 ) sec) & oo
o ——— —— Ap
MEMORY 0
H B I G I G ' 9 3
A ——— ] je————— A
Ay ——» le——— At1R
L] *
L] [ ]
L] L ]
b s JRMRAMON [
o (781342 only) n
OF, —» t——— OFR
RW, ———> jt———— R/W
(781342 anly) | | (781342 only)
SEM, SEMR 1342-1
Selection Guide
78B134-20 7B134--25 7B134-35
7B135-20 TB135-25 7B135-35
TB1342-20 TB1342-25 TB1342-35
Maximum Access Time (ns) 20 25 35
MaximumOpe[aﬁng Commercial 240 220 210
Current(mA) Military 280 250
Maximum Standby Commercial 80 15 70
Current(mA) Miiliiary 80 E
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1342-4 1342-5
Pin Definitions
Left Port Right Port Description

AgL-11L Agr-11R AddressLines

CEy, CERr Chip Enable

OEp, OERr Output Enable

R/W;, R/Wgr Read/Write Enable

SEM;, SEMp SemaphoreEnable. When asserted LOW, allowsaccess toeight semaphores, The threeleast

(CY7B1342 (CY7B1342 significantbits of the address lines will determine which semaphore to write or read. The

only) only) 1/Qg pin isused when writing to a semaphore. Semaphores are requested by writing a O into

the respectivelocation. .
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Maximum Ratings
(Abovewhich the useful life may be impaired. Foruserguidelines,  StaticDischarge Voltage ........c.ccennn.. ceeen. >2001V
nottested.) (per MIL-STD-883, Method 3015)
Storage Temperature ............. veer —65°Cto +150°C  Latch-UpCurrent ........covieeunnn vavesnaess >200mA
Ambient Temperaturewith - Operating Range
PowerApplied .......... ciseeriieses. —55°Cto +125°C Ambtont
Supply Voltage to Ground Potential Range Temperature Vee
(Pm48toPm24)'....................... -0.5Vto +7.0V Commercial 0°Cio +70°C V= 10% ]
DC Voltage Applied to Outputs . -
inHighZState ....... vereees —05Vi0 +70V Industrial —40°Cto +85°C SV £ 10%
DC Input Voltagelll ..... Crrireiririeees = 30Vio +70V Militaryl! —55°Cto +125°C 5V+10%
Electrical Characteristics Overthe Operating Rangel3] ’
' 7B134~20 | 7B134-~25 | 7B134-35
7B135—-20 | 7B135-25 | 7B135-35
7B1342-20 | 7B1342-25 | 7B1342-35
Parameter Description Test Conditions Min. | Max. | Min, | Max. | Min, | Max. | Units
Vou Output HIGH Voltage Vee = Min, [gg = —4.0mA 24 2.4 2.4 v
VoL Output LOW Voltage Vee = Min, [o, = 4.0mA 0.4 0.4 0.4 v
Vi Input HIGH Voltage 22 22 22 v
viL Input LOW Voltage 0.8 0.8 0.8 v
Ix Input Load Current GND < Vi< Vce -0} +10]|-10|+10]-10] +10] pA
Toz Output LeakageCurrent | Outputs Disabled, -10 } +10 | =10 | +10 } ~10 | +10 | pA
GND <Vp<Vcc
Icc OperatingCurrent Vce = Max, Com’l 240 220 210 | mA
Toyr =0mA Mil 280 250
IsBt Standby Current CEp and CER > Vi, Com’l 80 75 ] 70 | mA
(Both Ports TTL Levels) | f = fagaxl4l Mil - 20 1 T
Isp2 Standby Current CEj,and [%ER >V, Com’l 150 140 130 { mA
(One Port TTL Level) f = fmax Mil 180 160
Iss3 Standby Current Both Ports Com’l 15 15 15 | mA
(Both Ports CMOS Levels) SE and CER > Vc‘}: - 02V,
m = Vee - 02 i
orVin<02vf=om Ml 30 30
Ispa Standby Current OnePorf Com’l 130 120 110 | mA
(One Port CMOS Level) CEp,0r CER > Ve — 0.2V,
Vm>Vee-02Vor —
Vi < 0.2V, Active Mit 150 130
Port Outputs, f = faxi4!
Capacitancel5)
Parameters Description Test Conditions Max.l0] Units
Cin InputCapacitance Ta =25°C,f= 1 MHz, 10 pF
Cout OutputCapacitance Vee =50V 10 pF
Notes:
1. Pulse width < 20 ns, 5. Testedinitiallyand after any design or process changes that may affect
2. Tais the “instant on" case temperature. these parameters.
3. Seethelast page of this specification for Group A subgrouptestingin- 6. Forall packages except DIP and cerDIP (D26, P25), which have maxi-
formation, mums of Cpy = 15 pF, Coyr = 15 pE

4. fMax = ltrc = Allinputs cycling at f = 1/trc (except output enable).
= 0 meas no address or control lines change. This applies only to in-
puts at CMOS level standby Isp3.
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C = 30pF I A1 = 3470

(a) Normal Load (Load 1)

CY7B134
" CY7B135
PRELIMINARY CY7B1342

T-46-23-12

Ry = 25000 Rmy = 2500,

QUTPUT OUTPUT
C = 30pF G=5pF
'1_-: Vi =14V :._E‘ Vx

(b) Th'evenin Equivalent (Load 1)

(c) Three-State Delay (Load 3)

1342-6 1342-7 142-8
ALL INPUT PULSES
v ¥ oo K 90%
anp 10% 10%
<3ns -p - <3ns
1342-9
Switching Characteristics Overthe Operating Rangel78]

7B134-20 7813425 7B134-35

TB135~20 7B135-25 7B135-35

T81342-20 TB1342-25 7B1342~35

Parameters Description Min. | Max, | Min. | Max. | Min. | Max. Units

READ CYCLE
tre Read Cycle Time 20 25 35 ns
taa Address to Data Valid 20 25 35 ns
tona Output Hold From Address Change 3 3 3 ns
taCE CE LOW to Data Valid 20 25 35 ns
tpoE OELOW to Data Valid 13 15 20 ns
trZoEl} OE LowtoLowZ 3 3 3 ns
tHZOED] OE HIGH to High Z 13 15 20 ns
trzce] CELOWtoLowZ 3 3 3 ns
tnzcEdl CE HIGH to High Z 13 15 20 1S
tpu CELOW to Power Up 0 0 0 ns
tep CE HIGH to Power Down 20 25 35 ns
WRITE CYCLE
twe Write Cycle Time 20 25 35 ns
tsce CELOW to Write End 15 20 30 ns
tAw Address Set-Up to Write End 15 20 30 ns
ta Address Hold From Write End 2 2 2 ns
tsa Address Setup to Write Start 0 0 0 ns
tpwE Write Pulse Width 15 20 25 ns
tsp Data Set-up to Write End 13 15 15 ns
tHp Data Hold From Write End 0 0 0 ns
tHzwWED! R/WLOW to High Z 13 15 20 1S
tZwWED] R/W HIGH to Low Z 3 3 3 ns
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Switching Characteristics Overthe Operating Range!”8l (continued)
¢ 7B134-20 7B134-25 7B134-35 -
7B135-20 7B135-25 7B135-35 :
TB1342-20 7B1342-25 7B1342-35 *
Parameters Description [ Min. | Max, | Min, | Max. | Min. | Max. Units
WRITE CYCLE (continued)
twop ] Write Pulse to Data Delay 40 50 60 ns
toopl Write Data Valid to Read Data Valid 30 30 35 ns
SEMAPHORETIMING[1]
tsop SEM Flag Update Pulse (OE or SEM) 10 10 15 ns
tSWRD SEM Flag Write to Read Time 5 5 ns
tsps SEM Flag Contention Window ns
Notes: .
T ?::md;fi La:t page of thisspecification for Group A subgroup testingin- 10, For information on port-to-port delay through RAM cells from writ-

ing port to reading port, refer to Read Timing with Port-toPort Delay
waveform,

11. Semaphore timing applies only to CY7B1342.

12. R/Wis HIGH for read cycle.

13. Device is continuously selected, CE = Vi, and OF = Vyr.
14. Address valid prior to or coincident with CE transition LOW,

8. Testconditions assumesignal transition time of 3 ns or less, timing ref-
erencelevelsof 1.5V, input pulse levels of 0 to 3,0V, and output loading
of the specified Iop/Tog and 30 pF load capacitance

Test conditions used are Load 3.

w

Switching Waveforms |
Read Cycle No. 1(1213] |
Either Port Address Access
[ tﬂC {
ADDRESS *

DATA OUT

0
—— toa ——» A
pREvious DaTA vaLD K X XX XX

DATA VALID
1342-10
Read Cycle No, 2[12.14]
Either Port CE/OE Access
SEMUS or TE SK Y/
oF tace < tHzcE —»
Toor ——» 7E tizoe >
E
tizog ——»
| y0g ——————»
Ll LE L] -
DATA OUT LK DATA VALID 7‘2.___
—» tpy l«— top
lcc I‘_—
lsg —_/I
134211
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Switching Waveforms
Read Timing with Port-to-Port Delayl15]

[ twc

ADDRESSg MATCH

RWg towE

DATAiR ;E VALID }l(

ADDRESS, X MATCH
oop
DATAGUM. XVALID
twop
1342~12
Write Cycle No, 1: OF Tri-States Data I/Os (Either Port)[16:17:18]
e twe !
ADDRESS *
SERAI19] OR CE N fsee ¥ Y
SERI191 O CE NN, Josian
taw tHa —>
RW N e 4
\ N /]
je— tgp ——e——n] jt—— tgp =i Hyp
DATAN Zz DATA VALID

q
N
N

|
.
> thzoe I " Y208 ——=
AN HIGH IMPEDANCE -
PATRUT D=2 LKL
1342-13
g‘so.t%EL =TCER =LOW; R/W;, = HIGH 18. 1f OF is LOW during a R/W controlled write cycle, the write pulse

16. The internal write time of the memory is defined by the overlap of CE
or SEM LOW and R/W LOW. Both signals must be LOW fo initiate
awrite and either signal can terminate a write by going HIGH. The
data input set-up and hold timing should be referenced to the rising
edge of the signal that terminates the write.

17. R/W must be HIGH during all address transactions. 19.

2-109

width must be the larger of tpwg or (tuzwe -+ tsp) to allow the /O
drivers to turn off and data to be placed on the bus for the required

tsp. IfOE is HIGH during a R/W controlled write cycle (as in this ex-
ample), this requitement does not apply and the write pulse canbe as
short as the specified tpywg.

SEM only applies to CY7B1342
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Switching Waveforms (continued) T-46-23-12
Write Cycle No. 2: R/W Tri-States Data 1/Os (Either Port)[17:20]

twe - }

ADDRESS 4 j{
- tsce tHa

e onoe TITIRK 7007

A taw :
RW * PWE
b /
\ N\ 7
] fe—— 1sp > tp
DATAN g‘L DATA VALID :5———-—
fe— tzwe —> I‘—YLZWE—F

DATAGUT S-S-S S N SO U HIGH IMPEDANCE AT TTTT
LT 77777 77 77770 LK

1342-14

Semaphore Read After Write Timing, Either Side (CY7B1342 only)[21

- I —— ts —»] —— tonp ——)
ho=Pe M vaup ApDREsS Y X X X K VAUD ADDRESS HKXXX XK

lt—— tawy ———m

tace
SEM —————— - tscE —»tHA !
D\ 7777/77 == Ul g
tsp
/0o DATA,NVALIDjI DATAQT VALID j—
tsa tPwE —b‘_ tHo |

RW

T X +

je—————— towrp ———»ta tpoE —m»}

& LLLL S w3

j¢——————— WRITE CYCLE ———» READCYCLE ——»

1342-15

Notes:
20. Data J/O pins enter high-impedance when OE is held LOW during 21, EE:) HIGH for the duration of the above timing (both write and read
write. cycle),
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Switching Waveforms (continued)

Timing Diagram of Semaphore Contention (CY7B1342 only)[22.23.24]

T-46-23-12

AgL—AcL MATCH

X

RV,

SEW,

tsps —™

Agr—Aon MATGH

AfWNg

S—EMR 71

Notes:

22. T/OgpR = }/OqL, = LOW (request semaphore); CEg = CEp = HIGH  24. If tsps is violated, it is gauranteed that only one side will gain access to

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

The CY7B184 and CY7B135 consist of an array of 4K words of 8
bitseach of dual-port RAMcells, J/O and addresslines, andcontrol

signals (CE, OE, R/W). Two semaphore control pms exist for the
CY7B1342 (SEMLR).

Functional Description
Write Operation

Data must be set up for a duration of tsp before the nsmg edge of
R/W in order to guarantee a valid write, Since there is no on-chip

arbitration,the user must be sure that aspecificlocation will notbe -

accessedSImultaneously by both ports or erroneous data could re-
sult, Awrite operation is controlled by either the OEpin (see Write
Cycle No. 1 timing diagram) or the R/W pin (see Write Cycle No.
2timing diagram), Data can be written tyzog after the OE is deas-
serted or tyzwg after the falling edge of R/W. Required inputs for
write operations are summarized in Table 1.

If a location is being written to by one port and the opposite port
attempts to read the same location, a port-to-port flowthrough
delayis metbefore the dataisvalid on the output, Datawillbe valid
ontheportwishing to read the location tppp after the data is pres-
ented on the writing port.

Read Operation

Whenreading the device, the user must assert both the OE and CE
pins, Datawill be available tocg after CE or tpog after OE are as-
serted. If the user of the CY7B1342 wishes to access a semaphore,
the SEM pin must be asserted instead of the CE pin. Requiredin-
puts for read operations are summarized in Table 1.

Semaphore Operation

The CY7B1342 provides eight semaphore latches which are sepa-
rate from the dual port memory locations. Semaphores areused to
reserve resources which are shared between the two ports. The
stateof the semaphore indicates thata resource is in use. Forexam-
ple, if the left port wants to request a given resource, it sets a latch
by writing a zero to a semaphore location. The left port then veri-
fiesits success in setting the latch by reading it. After writing to the
semaphore, SEM or OE must be deasserted for tsop before at-
tempting to read the semaphore, The semaphore value will be
available tswrp *+ tpoE after the rising edge of the semaphore
write. If the left port was successful (reads a zero), it assumes con-
trol over the shared resource, atherwise (reads a one) it assumes
the right port has control and continues to poll the semaphore.
Whenthe right side has relinquished control of the semaphore (by
writing a one), the left side will succeed in gaining control of the
sernaphore.If the left side nolonger requires the semaphore, aone
iswritten to cancel its request,

Semaphoresare accessed by asserting SEM LOW. The SEM pin
functionsas a chip enable for the semaphore latches. CE must re-
main HIGH during SEM LOW. Ag.;represents the semaphore
address. OE and R/W are used in the same manner as a normal
memory access. When writing or reading a semaphore, the other
addresspins have no effect.

‘When writing to the semaphore, only I/Og is used. If a 0 is written
to the left port of an unused 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 a zero (the left port in
thiscase). If the left port now relinquishes control by writing aone
to the semaphore, the semaphore will be set to one for both sides.
However, if the right port had requested the semaphore (writtena
zero) while the left port had control, the right port would immedi-
ately own the semaphore. Table 2 showssample semaphore opera-
tions.

When reading a semaphore, all eight data lines output the sema-
phorevalue. The read value is latched in an output register to pre-
vent the semaphore from changing state during a write from the
other port. If both ports request a semaphore control by writing a
0 to a semaphore within tgps of each other, it is guaranteed that
only one side will gain access to the semaphore.

Table 1, Non-contending Read/Write

Inputs Outputs

CE | R/W | OE | SEM | YOy ~ YOy Operation

H}] X | X H |HighZ Power-Down

Read Datapy

H|H]JL L |DataOut Semaphore
XX |H X {HighZ 1/O Lines Disabled
H|_IM|X L jDataln Write to Semaphore
L{H]|L H |DataOut |Read

LlL |X H |Dataln Write

L}X |X L IllegatCondition

Thble 2. Semaphore Operation Example
i /0y | YOy
Function Left | Right Status

No Action 1 1 Semaphorefree
Left port writes 0 1 Left port obtains
semaphore semaphore

Right port writes 0 0 1 | Rightsideisdenied
tosemaphore access

Left port writes 1 to 1 0 Right portis granted
semaphore accessto Semaphore
Left port writes 0 to 1 0 No change. Left port
semaphore isdenied access
Right port writes 1 0 1 Left port obtains
tosemaphore semaphore

Left port writes 1 to 1 1 Noportaccessing
semaphore semaphoreaddress
Right port writes 0 1 0 Right port obtains
tosemaphore semaphore

Right port writes 1 1 1 No portaccessing
tosemaphore semaphore

Left port writes 0 to 0 1 Left port obtains
semaphore semaphore

Left port writes 1 to 1 1 No portaccessing
semaphore semaphore
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Ordering Information ) MILITARY SPECIFICATIONS
Specd Package | Operating Group A Subgroup Testing
(ns) Ordering Code Type Range DC Characteristics
20 CY7B134-20PC P25 | Commercial Parmmoters Subaroups
CY7B134-20DC D26 Vor 173
CY7B134-20LC L68 VoL 123
25 CY7B134-25PC P25 Commercial Vi 1,2,3
CY7B134-25DC D26 Vi Max. 123
CY7B134-25LC 168 Tix 12,3
CY7B134-25P1 P25 | Industrial Toz 1,2,3°
CY7B134-25D1 D26 : Tos 1,2,3
CY7BI34—25DMB D26 | Military Ice 1,2,3
CY7B134-25LMB L68 Ispt 1,2,3
35 CY7B134-35PC P25 | Commercial IsB2 1,2,3
CY7B134-35DC D26 Isp3 1,2,3
CY7B134-35LC L68 | Ysmd 1,2,3
CY7B134-35P1 P25 |Industrial Switching Characteristics
CY7B134-35D1 D26 Parameters Subgroups
CY7B134-35DMB D26 | Military READ CYCLE
CY7B134-35LMB 168 tre 7,8,9,10,11
Speed Package | Operating fan 7.8,9,10,11
(ns) Ordering Code Type Range fOHA 7,8,9,10,11
20 CY7B135-20LC 169 | Commercial tACE 7.8,9,10,11
CY7BI35-201C 169 tboE 7,8,9,10, 11
35| CY7BI35-25LC 169 |Commercial | | WRIECYCLE
CY7B135251C 169 twe 7,8910,11
CY7B135-2511 169 | Industrial tscE 7,8,9,10, 11
CY7B135-25LMB 169 | Military taw 7,8,9,10,11
35 | CYIBI35-35LC 160 [Commercial| |-HA 1,8,9,10,11
CY7B135-351C 765 fsa 7.8,9,10,11
CY7B1353511 765 |Tndustial | [—EWE 7.89,10,11
— tsD 7,8,9,10, 11
CY7B135-35LMB [69 | Military — 78°5.10.11
Speed Package | Operating SEMAPHORECYCLE
(ns) Ordering Code Type Range tS0D 7,8,9,10, 11
20 CY7B1342-20LC 169 | Commercial P— 7,8,9,10, 11
| CY7B1342-201C J69 tsps 7,8,9,10, 11
i 25 CY7B1342-25LC L69 Commercial | Document #: 38—00161
| CY7B1342-251C 169
CY7B1342-2511 169 | Industrial
CY7B1342—25LMB 169 | Military
35 CY7B134235LC 169 | Commercial
CY7B1342-35IC 169
CY7B1342-35]1 769 | Industrial
CY7B1342-35LMB L6 | Military
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