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128K x 36 Synchronous-Pipelined Cache RAM

Features The CY7C1347B I/O pins can operate at either the 2.5V or the
3.3V level, the I/O pins are 3.3V tolerant when Vppg = 2.5V.

All synchronous inputs pass through input registers controlled
by the rising edge of the clock. All data outputs pass through

Suppor ts 100-MHz bus for Pentiunid and PowerPC™
operations with zero wait states

* Fully registe red inputs and outputs for pipelined oper-  output registers controlled by the rising edge of the clock. Max-
ation imum access delay from the clock rise is 3.5 ns (166-MHz

» 128K by 36 common /O architecture device).
* 3.3V core power supply The CY7C1347B supports either the interleaved burst se-
* 2.5V/3.3V I/O operation quence used by the Intel Pentium processor or a linear burst
« Fast clock-to-outpu t tim es sequence used by processors such as the PowerPC. The burst
—3.5ns (for 166-MHz device) sequence is selected through the MODE pin. Accesses can be
. initiated by asserting either the Processor Address Strobe
—4.0 ns (for 133-MHz device) (ADSP) or the Controller Address Strobe (ADSC) at clock rise.
—5.5 ns (for 100-MHz device) Address advancement through the burst sequence is con-
« User-selectable burst coun ter su ppor ting Intel 0 Pen- trolled by the ADV input. A 2-bit on-chip wraparound burst
tium interleaved or linear burst sequences counter captures the first address in a burst sequence and
s automatically increments the address for the rest of the burst

» Separate processor and con troller address strobes access

Synchrono us self- time d writes

Asynchronous outp ut enable Byte write operations are qualified with the four Byte Write

Select (BWz.q)) inputs. A Global Write Enable (GW) overrides

* JEDEC-standard 100 TQFP pinout _ all byte writs mputs and writes data to all four bytes. All writes
* “Z7" Sleep Mode option and Sto p Clock option are conducted with on-chip synchronous self-timed write cir-
* Available in Indus trial a nd Commercial Temperature cuitry.

ranges Three synchronous Chip Selects (CE CE,, CE3) and an

asynchronous Output Enable (OE) prowde for easy bank se-
lection and output three-state control. In order to provide prop-
The CY7C1347B is a 3.3V, 128K by 36 synchronous-pipelined er data during depth expansion, QE is masked during the first
cache SRAM designed to support zero-wait-state secondary ~ clock of a read cycle when emerging from a deselected state.
cache with minimal glue logic.

Functional Descri ption

Logi c Block Diagram MopE >
1;0]
CLK > BURST Qo
ADV CE_COUNTER
ADSC > CIR 1
—_— N\
ADSP 2 —q o |
| == ADDRESS 7T 17
Ags) CE REGISTER 128KX36
oW > X 18 MEMORY
1 D DQ[31:24], DP[3] Q ARRAY
BWE 2 D—:D_D LT N BYTEWRITE
BW, 7~ REGISTERS
oD, D DQI23.16], DP2] Q
BW, > D':g:: L | N BYTEWRITE
REGISTERS
—g > 1o oQiss; 0P o
BW, > d o | EYTEWRITE
1 REGISTERS
- _D—_D__D D DQ7.0] DPIO] O
BWo >—] Ll N BYTEWRITE
. REGISTERS L L,
CEz 2 9 A 36 A 36
CE2 D, 4° enaslecE ©
CEs b1 REGISTER
L D ENABLE DELAY Q OUTPUT | INPUT
REGISTER REGISTERS REGISTERS
—> o cix
OE {>c
Z I SLEEP |
__controL ] =
L1 DQp31:01
DPi3.q)

Pentium and Intel are registered trademarks of Intel Corporation.
PowerPC is a trademark of IBM Corporation.

Cypres s Semicondu ctor Corporation « 3901 North First Street ¢ SanJose + CA95134 « 408-943-2600
March 11, 2001
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Pin Configurations
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DP, ™ 1 80
DQig T 2 79
DQi7; /1 3 78
Vpbg T 4 77
Vssgq T 5 76
DQig T 6 75
BYTE2 DQig — 7 74
DQy — 8 73
DQa1 9 72
Vsso = 10 71
Vobg — 11 70
DQ2 T 12 69
L DQ2z — 13 68
NC [ 14 67
Vop — 15 66
yC g 16 65
Ss 17 CY7C1347B 64
[ DQzq = 18 63
DQzs T 19 62
Vpopg = 20 61
ssq — 21 60
DQz T— 22 59
DQy; — 23 58
BYTE3 DQys T 24 57
DQz9 T— 25 56
Vssq T 26 55
Vppe 0 27 54
DQ3zp — 28 53
DQs; T 29 52
DP; T 30 51
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Pin Configurations (continued)

119-Ball BGA
1 2 3 4 5 6 7

A Vbbo A A ADSP A A Vbbo

B NC CE, A ADSC A CEj NC

C NC A A Vbb A A NC

D DQ. DQP; Vss NC Vss DQPy DQy

E DQ. DQ. Vss CEy Vss DQp DQy

F Vbbo DQ¢ Vss OE Vss DQy Vbpo

G DQ. DQ. BW, ADV BW, DQ, DQ,

H DQ. | DQc Vss GW Vss DQy | DQp

J Vbpo Vop NC Vbp NC Vop Voo

K DQq DQq Vss CLK Vss DQq DQq

L DQq DQyq BW, NC BW, DQ, DQ,

M Vbpo DQqg Vss BWE Vss DQa Vbpo

N DQq DQq Vss Al Vss DQa DQ,

P DQq DQPy Vss A0 Vss DQP; | DQq

R NC A MODE | Vpp Vob A NC

T NC NC A A A NC zZ

U Vbpo NC NC NC NC NC Vbpo

Selection Guide
7C1347B-166 | 7C1347B-133 7C1347B-100

Maximum Access Time (ns) 3.5 4.0 5.5
Maximum Operating Current (mA) 420 375 325
Maximum CMOS Standby Current (mA) 10 10 10
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Name I/0 Description
A16:0] Input- Address Inputs used to select one of the 64K address locations. Sampled at the rising edge of the
Synchronous | CLK if ADSP or ADSC is active LOW, and CE,, CE,, and CE; are sampled active. A[1.q) feed the
2-bit counter.
W[&O] Input- Byte Write Select Inputs, active LOW. Qualified with BWE to conduct byte writes to the SRAM.
Synchronous | Sampled on the rising edge of CLK.
GW Input- Global Write Enable Input, active LOW. When asserted LOW on the rising edge of CLK, a global
Synchronous | write is conducted (ALL bytes are written, regardless of the values on BW3,5 and BWE).
BWE Input- Byte Write Enable Input, active LOW. Sampled on the rising edge of CLK. This signal must be
Synchronous | asserted LOW to conduct a byte write.
CLK Input-Clock | Clock Input. Used to capture all synchronous inputs to the device. Also used to increment the burst
counter when ADV is asserted LOW, during a burst operation.
CE, Input- Chip Enable 1 Input, active LOW. Sampled on the rising edge of CLK. Used in conjunction with
Synchronous | CE, and CEj to select/deselect the device. ADSP is ignored if CE4 is HIGH.
CE, Input- Chip Enable 2 Input, active HIGH. Sampled on the rising edge of CLK. Used in conjunction with
Synchronous | CE; and CEj to select/deselect the device.
CEj Input- Chip Enable 3 Input, active LOW. Sampled on the rising edge of CLK. Used in conjunction with
Synchronous | CE; and CE, to select/deselect the device.
OE Input- Output Enable, asynchronous input, active LOW. Controls the direction of the I/O pins. When LOW,
Asynchronous | the I/O pins behave as outputs. When deasserted HIGH, I/O pins are three-stated, and act as input
data pins. OE is masked during the first clock of a read cycle when emerging from a deselected
state.
ADV Input- Advance Input signal, sampled on the rising edge of CLK. When asserted, it automatically incre-
Synchronous | ments the address in a burst cycle.
ADSP Input- Address Strobe from Processor, sampled on the rising edge of CLK. When asserted LOW, Ayy6:
Synchronous | is captured in the address registers. A;.q) are also loaded into the burst counter. When ADSP ancl
ADSC are both asserted, only ADSP is recognized. ASDP is ignored when CEl is deasserted
HIGH.
ADSC Input- Address Strobe from Controller, sampled on the rising edge of CLK. When asserted LOW, Ay
Synchronous | is captured in the address registers. Aj1.oj are also loaded into the burst counter. When ADSP and
ADSC are both asserted, only ADSP is recognized.
zz Input- ZZ “sleep” Input. This active HIGH input places the device in a non-time-critical “sleep” condition
Asynchronous | with data integrity preserved. For normal operation, this pin has to be LOW or left floating. ZZ pin
has an internal pull-down.
DQy31:0] I/O- Bidirectional Data I/O lines. As inputs, they feed into an on-chip data register that is triggered by
Pr3.0] Synchronous | therising edge of CLK. As outputs, they deliver the data contained in the memory location specified
by Ay16:0 during the previous clock rise of the read cycle. The direction of the pins is controlled by
OE. When OE is asserted LOW, the pins behave as outputs. When HIGH, DQy31.0; and DP(3.) are
placed in a three-state condition.
Vpp Power Supply | Power supply inputs to the core of the device. Should be connected to 3.3V power supply.
Vsg Ground Ground for the core of the device. Should be connected to ground of the system.
Vbpo 1/0 Power Power supply for the 1/O circuitry. Should be connected to a 3.3V or 2.5V power supply.
Supply
Vv /0 Ground | Ground for the 1/O circuitry. Should be connected to ground of the system.
SSQ Y. g Y
MODE Input- Selects Burst Order. When tied to GND selects linear burst sequence. When tied to Vppg or left
Static floating selects interleaved burst sequence. This is a strap pin and should remain static during
device operation. Mode Pin has an internal pull-up.
NC No Connects.
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Introduct ion

Functi onal Overview

All synchronous inputs pass through input registers controlled
by the rising edge of the clock. All data outputs pass through
output registers controlled by the rising edge of the clock.
Maximum access delay from the clock rise (tco) is 3.5 ns
(166-MHz device).

The CY7C1347B supports secondary cache in systems utiliz-
ing either a linear or interleaved burst sequence. The inter-
leaved burst order supports Pentium and i486 processors. The
linear burst sequence is suited for processors that utilize a
linear burst sequence. The burst order is user selectable, and
is determined by sampling the MODE input. Accesses can be
initiated with either the Processor Address Strobe (ADSP) or
the Controller Address Strobe (ADSC). Address advancement
through the burst sequence is controlled by the ADV input. A
two-bit on-chip wraparound burst counter captures the first ad-
dress in a burst sequence and automatically increments the
address for the rest of the burst access.

Byte write operations are qualified with the Byte Write Enable
(BWE) and Byte Write Select (BW[3 g inputs. A Global Write
Enable (GW) overrides all byte write mputs and writes data to
all four bytes. All writes are simplified with on-chip synchro-
nous self-timed write circuitry.

Three synchronous Chip Selects (CE;, CE,, CE3) and an
asynchronous Output Enable (OE) provide for easy bank se-
lection and output three-state control. ADSP is ignored if CE4
is HIGH.

Single Read Accesses

This access is initiated when the following conditions are sat-
isfied at clock rise: (1) ADSP or ADSC is asserted LOW, (2)
CE,, CE,, CEj are all asserted active, and (3) the write signals
(GW, BWE) are all deasserted HIGH. ADSP is ignored if CE4
is HIGH. The address presented to the address inputs (A16:0))
is stored into the address advancement logic and the Address
Register while being presented to the memory core. The cor-
responding data is allowed to propagate to the input of the
Output Registers. At the rising edge of the next clock the data
is allowed to propagate through the Output Register and onto
the data bus within 3.5 ns (166-MHz device) if OE is active
LOW. The only exception occurs when the SRAM is emerging
from a deselected state to a selected state, its outputs are
always three-stated during the first cycle of the access. After
the first cycle of the access, the outputs are controlled by the
OE signal. Consecutive single read cycles are supported.
Once the SRAM is deselected at clock rise by the chip select
and either ADSP or ADSC signals, its output will three-state
immediately.

Single Write Accesses Initiated by ADSP

This access is initiated when both of the following conditions
are satisfied at clock rise: (1) ADSP is asserted LOW, and (2)
CE,, CE,, CE3 are all asserted active. The address presented
to Aj16:0) is loaded into the Address Register and the address
advancement logic while being delivered to the RAM core. The

Downloaded from Elcodis.com electronic components distributor

write signals (GW, BWE, and BW, [3:0) and ADV inputs are ig-
nored during this first cycle.

ADSP-trlggerid write accesses require two clock cycles to
complete. If GW is asserted LOW on the second clock rise, the
data presented to the DQ(31.0] and DP[3.q) inputs is written into
the corresponding address location in the RAM core. If GW is
HIGH then the write operation is controlled by BWE and

o) Signals. The CY7C1347B provides byte write capabil-
ity tLat is described in the Write Cycle Description table. As-
serting the Byte Write Enable input (BWE) with the selected
Byte Write (BW/[3.q)) input will selectively write to only the de-
sired bytes.

Bytes not selected during a byte write operation will remain
unaltered. A synchronous self-timed write mechanism has
been provided to simplify the write operations.

Because the CY7C1347B is a common I/O device, the Output
Enable (OE) must be deasserted HIGH before presenting data
to the DQ[31.0) and DP3.q; inputs. Doing so will three-state the
output drlvers As a sa#ety precaution, DQy31.0; and DP[3.q; are
automatically three-stated whenever a wrlte cycle is detected,
regardless of the state of OE.

Single Write Accesses Initiated by ADSC

ADSC write accesses are initiated when the following condi-
tions are satisfied: (1) ADSC is asserted LOW, (2) ADSP is
deasserted HIGH, (3) CE;, CE,, CEj are all asserted active,
and (4) the appropriate combination of the write inputs (GW,
BWE, and BW/3,q}) are asserted active to conduct a write to
the desired byte(s&. ADSC-triggered write accesses require a
single clock cycle to complete. The address presented to
A[16:0] is loaded into the address register and the address ad-
vancement logic while being delivered to the RAM core. The
ADV input is ignored during this cycle. If a global write is con-
ducted, the data presented to the DQj3;.o) and DP3.g; is written
into the correspondlng address Iocatlon |n the R}X core. Ifa
byte write is conducted, only the selected bytes are written.
Bytes not selected during a byte write operation will remain
unaltered. A synchronous self-timed write mechanism has
been provided to simplify the write operations.

Because the CY7C1347B is a common I/O device, the Output
Enable (OE) must be deasserted HIGH before presenting data
to the DQ[31.0) and DP3.q; inputs. Doing so will three-state the
output drlvers As a sa#ety precaution, DQy31.0; and DP[3.q; are
automatically three-stated whenever a wrlte cycle is detected,
regardless of the state of OE.

Burst Sequences

The CY7C1347B provides a two-bit wraparound counter, fed
by A1.q), that implements either an interleaved or linear burst
sequence. The interleaved burst sequence is designed specif-
ically to support Intel Pentium applications. The linear burst
sequence is designed to support processors that follow a lin-
ear burst sequence. The burst sequence is user-selectable
through the MODE input.

Asserting ADV LOW at clock rise will automatically increment
the burst counter to the next address in the burst sequence.
Both read and write burst operations are supported.
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Interleaved Bur st Sequenc e

First Second Third Four th
Address Address Address Address
ALL:0] A1) A1) AL
00 01 10 11
01 00 11 10
10 11 00 01
11 10 01 00
Linear Bur st Sequenc e
First Second Third Four th
Address Address Address Address
ALL:0] A1) A1) AL
00 01 10 11
01 10 11 00
10 11 00 01
11 00 01 10

ZZ Mode Electrical Charact eristics

Sleep Mode

The ZZ input pin is an asynchronous input. Asserting ZZ plac-
es the SRAM in a power conservation “sleep” mode. Two clock
cycles are required to enter into or exit from this “sleep” mode.
While in this mode, data integrity is guaranteed. Accesses
pending when entering the “sleep” mode are not considered
valid nor is the completion of the operation guaranteed. The
device must be deselected prior to entering the “sleep” mode.
CE,, CE,, CE3, ADSP, and ADSC must remain inactive for the
duration of tyzrec after the ZZ input returns LOW.

Parameter Descript ion Test Conditions Min. Max. Unit
lbpzz Snooze mode ZZ >\Vpp - 0.2V 10 mA
standby current
tzzs Deviceoperationto | ZZ>Vpp - 0.2V 2teye ns
Y4
tzzrREC ZZ recovery time 7Z<0.2V 2tcye ns

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5787901/CY7C1347B.html

CY/7C1347B

iiry
\

\
Wy

¥ CYPRESS

Cycle Descri ptions 123l

Next Cycle Add.Used | Zzz CE; | CE, | CE; | ADSP | ADSC | ADV | OE DQ | Write
Unselected None L X X 1 X 0 X X Hi-Z X
Unselected None L 1 X 0 0 X X X Hi-Z X
Unselected None L X 0 0 0 X X X Hi-Z X
Unselected None L 1 X 0 1 0 X X Hi-Z X
Unselected None L X 0 0 1 0 X X Hi-Z X
Begin Read External L 0 1 0 0 X X X Hi-Z X
Begin Read External L 0 1 0 1 0 X X Hi-Z Read
Continue Read | Next L X X X 1 1 0 1 Hi-Z Read
Continue Read | Next L X X X 1 1 0 0 DQ Read
Continue Read | Next L X X 1 X 1 0 1 Hi-Z Read
Continue Read | Next L X X 1 X 1 0 0 DQ Read
Suspend Read | Current L X X X 1 1 1 1 Hi-z Read
Suspend Read | Current L X X X 1 1 1 0 DQ Read
Suspend Read | Current L X X 1 X 1 1 1 Hi-z Read
Suspend Read | Current L X X 1 X 1 1 0 DQ Read
Begin Write Current L X X X 1 1 1 X Hi-Z Write
Begin Write Current L X X 1 X 1 1 X Hi-Z Write
Begin Write External L 0 1 0 1 0 X X Hi-z Write
Continue Write | Next L X X X 1 1 0 X Hi-Z Write
Continue Write | Next L X X 1 X 1 0 X Hi-Z Write
Suspend Write | Current L X X X 1 1 1 X Hi-Z Write
Suspend Write | Current L X X 1 X 1 1 X Hi-Z Write
ZZ “Sleep” None H X X X X X X X Hi-Z X
Notes:

1. X="Don'tCare,”1=HIGH, 0 =LOW.
2. Write is defined by BWE, BW[3 .o and GW. See Write Cycle Description Table.
3. The DQ pins are controlled by the current cycle and the OE signal. OE is asynchronous and is not sampled with the clock.
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Function GW BWE BW, BW, BW, BW,
Read 1 1 X X X X
Read 1 0 1 1 1 1
Write Byte O - DQ[7.q) 1 0 1 1 1 0
Write Byte 1 - DQ[15:g] 1 0 1 1 0 1
Write Bytes 1, 0 1 0 1 1 0 0
Write Byte 2 - DQ[23.1¢) 1 0 1 0 1 1
Write Bytes 2, 0 1 0 1 0 1 0
Write Bytes 2, 1 1 0 1 0 0 1
Write Bytes 2, 1, 0 1 0 1 0 0 0
Write Byte 3 - DQ[31:24] 1 0 0 1 1 1
Write Bytes 3, 0 1 0 0 1 1 0
Write Bytes 3, 1 1 0 0 1 0 1
Write Bytes 3, 1, 0 1 0 0 1 0 0
Write Bytes 3, 2 1 0 0 0 1 1
Write Bytes 3, 2, 0 1 0 0 0 1 0
Write Bytes 3, 2, 1 1 0 0 0 0 1
Write All Bytes 1 0 0 0 0 0
Write All Bytes 0 X X X X X
Maximum Ratings Current into Outputs (LOW)......cooveeiviieiiiiie e 20 mA

(Above which the useful life may be impaired. For user guide- (S;::Iiﬂﬁ_lsg?%r%%go:\t/gﬁod3015) """"""""""""""""" >2001V

lines, not tested.)

SUP CUITENE .. >
Storage Temperature ......ccccccceveeeeeveniiiiiinnnns =65°C to +150°C Latch-Up Current 200 mA
Ambient Temperature with Operating Rang e
Power Applied ... =55°C to +125°C §
Supply Voltage on Vpp Relative to GND ........~0.5V to +4.6V Ambient [8]
~ 'bb Range | Temperature Vop Vbbo
DC Voltage Ap;[)lled to Outputs - S = 5
in High Z Statel”) ... =0.5V to Vpp + 0.5V Com'l | 0°Cto+70°C 3.3V 2.5V -5%
= = -5%/+10% 3.3V /+10%
DC Input Voltagel...........ccocvvvrrim =0.5V to Vpp + 0.5V Ind’l —40°C to +85°C
Notes:

4. X ="Don't Care,” 1 = Logic HIGH, 0 = Logic LOW.

5. The SRAM always initiates a read cycle when ADSP asserted, regardless of the state of GW, BWE, or BW[3 0] Writes may occur only on subsequent clocks
after the ADSP or with the assertion of ADSC. As a result, OE must be driven HIGH prior to the start of the write cycle to allow the outputs to three-state. OE is
a don't care for the remainder of the write cycle. o

6. OEis asynchronous and is not sampled with the clock rise. It is masked internally during write cycles. During a read cycle DQ(31:0;DP(3.q = High-Z when OE is
inactive or when the device is deselected, and DQ[31.0;DP[3. = data when OE is active.

7. Minimum voltage equals -2.0V for pulse durations of less than 20 ns.

8. T, is the case temperature.
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Electrical Charact eristics Over the Operating Range

Parameter Description Test Con ditions Min. Max. Unit
Vpp Power Supply Voltage | 3.3V -5%/+10% 3.135 3.6 \%
Vbbo I/O Supply Voltage 2.5V -5% to 3.3V +10% 2.375 3.6 \%
VoH Output HIGH Voltage | Vpp = Min., Igy = —4.0 mA 24 \Y
VoL Output LOW Voltage Vpp = Min,, I, =8.0 mA 0.4 \%
V4 Input HIGH Voltage 20 | Vppt+03V | V
Vi Input LOW Voltagel”] -0.3 0.8 v
Ix Input Load Current GND <V, £ Vppg -5 5 HA
except ZZ and MODE
Input Current of MODE | Input = Vgg =30 HA
Input = VDDQ 5 HA
Input Current of ZZ Input = Vgg -5 HA
Input = VDDQ 30 HA
loz Output Leakage GND < V| < Vppg, Output Disabled -5 5 HA
Current
Ibp Vpp Operating Supply | Vpp = Max., lgyt = 0 mA, 6-ns cycle, 166 MHz 420 mA
Current f= fMAX = 1/tCYC
7.5-ns cycle, 133 MHz 375 mA
10-ns cycle, 100 MHz 325 mA
Isg1 Automatic CS Max. Vpp, Device Deselected, 6-ns cycle, 166 MHz 150 mA
Power-Down ViN2VigorViysV
Current—TTL Inputs | f=fyax = Ltcye 7.5-ns cycle, 133 MHz 125 mA
10-ns cycle, 100 MHz 115 mA
Isg2 Automatic CS Max. Vpp, Device Deselected, V, | All speeds 10 mA
Power-Down <0.3Vor VlN > VDDQ -0.3v,f=0
Current—CMOS Inputs
Isg3 Automatic CS Max. Vpp, Device Deselected, or | 6-ns cycle, 166 MHz 120 mA
Power-Down VlN <0.3Vor V|N > VDDQ -0.3vV
Current—CMOS Inputs | f = fyyax = tcyc 7.5-ns cycle, 133 MHz 95 mA
10-ns cycle, 100 MHz 85 mA
Isga Automatic CS Max. Vpp, Device Deselected, 18 mA
Power-Down Vin2VjorVysV,f=0
Current—TTL Inputs
Capacitancel
Parameter Description Test Conditio ns Max. Unit
Cin Input Capacitance Tp =25°C, f= 1 MHz, 6 pF
c Clock Input Capacit Voo =33V 8 F
CLK ock Input Capacitance Vppo = 3.3V p
Cio Input/Output Capacitance 8 pF
Note:

9. Tested initially and after any design or process changes that may affect these parameters.
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AC Test Loads and W aveforms

sav, =S R=317Q 0]
ALL INPUT PULSES
OUTPUT ! 2.5V S0 . 90%
I GND 0% 10%

; R=351Q
L < 2.5 ns—=> —>| < 2.5ns

INCLUDING —= —

JGAND ~ -
(a) SCOPE (b) (c)

Switching Characteristics Over the Operating Rangel? 12 131

-166 -133 -100

Parameter Description Min. Max. Min. Max. Min. Max. Unit
tcye Clock Cycle Time 6.0 7.5 10 ns
tcn Clock HIGH 1.7 1.9 35 ns
toL Clock LOW 1.7 1.9 35 ns
tas Address Set-Up Before CLK Rise 15 15 15 ns
tan Address Hold After CLK Rise 0.5 0.5 0.5 ns
tco Data Output Valid After CLK Rise 35 4.0 55 ns
tboH Data Output Hold After CLK Rise 15 2.0 2.0 ns
taps ADSP, ADSC Set-Up Before CLK Rise 1.5 1.5 1.5 ns
taDH ADSP, ADSC Hold After CLK Rise 0.5 0.5 0.5 ns
twes BWE, GW, BW[3.] Set-Up Before CLK Rise 1.5 1.5 1.5 ns
twen BWE, GW, BW[3.g) Hold After CLK Rise 0.5 0.5 0.5 ns
tapvs ADV Set-Up Before CLK Rise 1.5 1.5 1.5 ns
tapvi ADV Hold After CLK Rise 0.5 0.5 0.5 ns
tbs Data Input Set-Up Before CLK Rise 15 15 15 ns
toH Data Input Hold After CLK Rise 0.5 0.5 0.5 ns
tces Chip Select Set-Up 15 15 15 ns
tceH Chip Select Hold After CLK Rise 0.5 0.5 0.5 ns
tchz Clock to High-z[*2] 35 3.5 35 ns
toLz Clock to Low-Z[12] 0 0 0 ns
toenz OE HIGH to Output High-z[12 13I 35 35 5.5 ns
toELz OE LOW to Output Low-Z[? 13 0 0 0 ns
toey OE LOW to Output Valid!*? 35 4.0 5.5 ns

Notes:

10. Input waveform should have a slew rate of 1 V/ns.

11. Unless otherwise noted, 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 Ig, /oy and load capacitance. Shown in (a) and (b) of AC test loads.

12. tchz teLz teow teoLz: @nd tegpz are specified with a load capacitance of 5 pF as in part (b) of AC Test Loads. Transition is measured + 200 mV from steady-state
voltage.

13. Atany given voltage and temperature, tzonz is less than tgg, 7 and toyz is less than te 5 .

10
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Switching Waveforms

Write Cycle Timin g% 19]

o . | .
'<S|ngIeV|\/rlte > Burst Write > | Pipelined Write_ |
ten &P Unselected

teve |

CLK

taDs |

N iR w—
N gu;u

DVS | taDvH
[

o :LJ'\\ |
ADD> e | l |

o 0'4 Ay
' \

| twh >
t
tws | fs rvﬂ
WE \ | \
tces | togn | | |CE, masks ADSP | ! |
—_ |<—> 1
CE, | \ /
T T |
tces M"’|tCEH| | | | | seledted with GE, :

/C
/rn

RYRYA \i

|
[ ] = UNDEFINED |:| = DON'T CARE

Notes:
14. WE is the combination of BWE, BW|3.}, and GW to define a write cycle (see Write Cycle Description table).
15. WDx stands for Write Data to Address X.
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CY/7C1347B
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Switching Waveforms (continued)

Read Cycle Timing[1# 16

| Single Read g Burst Read 7 | ;Unselected
|<—&| | | Pipelined Read |
Sl VataveWelaisialy
| ! | | I |
taps |0 tADHl | tC'—. | A—DSfl_lgnored|W|th CE,linactive | : |
o [T T T oA T
| ItADs | ! | | ADSC initiated read ! |
ADSC /: |Y/|\_/|\_/'\_/|\§|[/|\ /|U
| tagvs | | s tapH! | Suslpend Bursk [ [ | |
ADV = AN UYL
tA | tapvH | : : | : | ! | !
ADD “ 2 >.<
) =) tar | < ] | | | | |
_ i i .
7 [ T U
| . | | == | | | !
e Uy L T Y\
- tces | _ fcen | | | |ty ' CE. madks ADSP! | | |
e [I° Ve siv s at st
ct, | : | l : \ | | | | / Unse Iected\Jwth CE,
|
|
|
|
|
i

Data Out

[ ]=DON'T CARE [ ] = UNDEFINED

Note:
16. RDx stands for Read Data from Address X.
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Switching Waveforms (continued)

\)

|
| Unselected

Read/Write Cycle Timing[14 15 16, 17]
| . .
Single Write Burst Read >|
< >
Pi ellne|d Read |

' Single Read
t I |
°g | ox |
T |

ADSC

ADV

Data In/Out

I:l =DON'T CARE l:l = UNDEFINED

Note:
17. Data bus is driven by SRAM, but data is not guaranteed.
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CY/7C1347B

Switching Waveforms (continued)

Pipeline Timing 18 19

ﬂﬂﬂﬂﬂﬂﬂﬁﬂﬁﬂﬂﬁﬂﬂﬂ

| tAS |

BRI to}@mww..n
mﬁ@WWWUUUUUHHHUUUU

AwwmﬁﬁFvULﬂuuuuuuwu

Y /\JW\J\

| tcesl |lcEH |

E\ﬂﬂﬂ ' 7\\hﬂﬂ

Rﬂﬂﬂ/' /|MWNH

S

| | | l | ADSP |gn4)red

OF | 11 with CE, hiGH
| I | | | | |
| I | | | | |
ez, |
Data In/Ouﬂ |
I
| | | | |
‘ -¢— Back to Back Reads —p» |

[ ]=DONTCARE [ |=UNDEFINED
Notes:

18. Device originally deselected.
19. CE is the combination of CE, and CEj. All chip selects need to be active in order to select the device.
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CY/7C1347B

Switching Waveforms  (continued)
ZZ Mode Timing [29: 21]
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T 2 T
\
o O
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Y
al T L L Ll N Q o
S 7A T I8 O O N o Q

15

20. Device must be deselected when entering ZZ mode. See Cycle Descriptions table for all possible signal conditions to deselect the device.
I/Os are in three-state when exiting ZZ sleep mode.

Notes:

21.
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CY/7C1347B

== CYPRESS
Ordering Informati on
Speed Package Operating
(MHz) Ordering Code Name Package Type Range
166 CY7C1347B-166AC A101 100-Lead Thin Quad Flat Pack Commercial
CY7C1347B-166BGC BG119 119-Ball BGA
133 CY7C1347B-133AC A101 100-Lead Thin Quad Flat Pack
CY7C1347B-133BGC BG119 119-Ball BGA
CY7C1347B-133Al A101 100-Lead Thin Quad Flat Pack Industrial
CY7C1347B-133BGl BG119 119-Ball BGA
100 CY7C1347B-100AC A101 100-Lead Thin Quad Flat Pack Commercial
CY7C1347B-100BGC BG119 119-Ball BGA
CY7C1347B-100Al A101 100-Lead Thin Quad Flat Pack Industrial
CY7C1347B-100BGI BG119 119-Ball BGA

Document #: 38-00909-*D

Package Diagrams

100-Pin Thin Plastic Qu ad Flatpack (14 x 20 x 1.4 mm) A101

22.00£0.20

20.00£0.10 4‘

R 0.08 MIN.

I —

16.00£0.20
14.00+0.10

0.20 MAX.

0° MIN.

DIMENSIONS ARE IN MILLIMETERS.

1.40£0.05

GAUGE PLANE

R

/ ) 0.05 MIN.
¥ :lj:l:l:l:l:D 0.15 MAX.
— f

1201
@0 SEE DETAIL A
—Q :
1 0.20 MAX.
— 1.60 MAX.
STAND-OFF E
SEATING PLANE m

0.08 MIN.
0.20 MAX.

0°-7°
0.60£0.15 1

—= [=—0.20 MIN.
1.00 REF. e

DETAIL A
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= = CY7C1347/B
=2 CYPRESS

Package Diagrams (continued)

119-Lead FBGA (14 x 22 x 2.4 mm) BG119

DIMENSION IN MILLIMETERS (INCHES)

20.10(0.004) (S)|C

Ad 20.30(0.011) O[c[AB® B B)]

PIN #7 CORNER 20.75£0.15(119X)
(#0.03£0.006)

765 4321

#1.00(3X) REF.

(90.039)
A @codo0o0d A
B COO0O0OOO B
C POOPOOO c
D [CXORONONOXONE) D
E coobaaaQ =
F [ORCNORCROIONY) F
G g?g COoOOoQPOoOo G
¥ ole S8 QQO0PO0O H
J ol &% J
K —|= o5 0009000 K
L NS [OXCAORGRCROR®) L
M QQODOOO M
N [OXCXCRCRONON®) N
P QQOHOOO P
R OCO0OO0QOUO R
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© Cypress Semiconductor Corporation, 2001. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for the use
of any circuitry other than circuitry embodied in a Cypress Semiconductor product. Nor does it convey or imply any license under patent or other rights. Cypress Semiconductor does not authorize
its products for use as critical components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress
Semiconductor products in life-support systems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress Semiconductor against all charges.
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