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18 Mb Burst of 2 Pipelined SRAM with QDR Architecture

Features

Separate Independent Read and Write Data Ports
— Supports concurrent transactions

167 MHz Clock for High Bandwidth

— 2.5 ns Clock-to-Valid access time

2-Word Burst on all accesses

Double Data Rate (DDR) interfaces on both Read &
Write Ports (data transferred at 333 MHz) @167 MHz

Two input clocks (K and K) for precise DDR timing
—SRAM uses rising edges only

Two output clocks (C and C) accounts for clock skew
and flight time mis-matches

Single multiplexed address input bus latches address
inputs for both READ and WRITE ports

Separate Port Selects for depth expansion
Synchronous internally self-timed writes
2.5V core power supply with HSTL Inputs and Outputs

13x15 mm 1.0 mm pitch fBGA package, 165 ball
(11x15 matrix) Variable drive HSTL output buffers

Expanded HSTL output voltage (1.4V-1.9V)
JTAG Interface
Variable Impedance HSTL

Configurations
CY7C1303V25 - 1 Mb x 18
CY7C1306V25 — 512K x 36

Functional Description

The CY7C1303V25/CY7C1306V25 are 2.5V Synchronous
Pipelined SRAMs equipped with QDR architecture. QDR ar-
chitecture consists of two separate ports to access the mem-
ory array. The Read port has dedicated Data Outputs to sup-
port Read operations and the Write Port has dedicated Data
inputs to support Write operations. Access to each port is ac-
complished through a common address bus. The Read ad-
dress is latched on the rising edge of the K clock and the Write
address is latched on the rising edge of K clock. QDR has
separate data inputs and data outputs to completely eliminate
the need to “turn-around” the data bus required with common
I/O devices. Accesses to the CY7C1303V25/CY7C1306V25
Read and Write ports are completely independent of one an-
other. All accesses are initiated synchronously on the rising
edge of the positive input clock (K). In order to maximize data
throughput, both Read and Write ports are equipped with Dou-
ble Data Rate (DDR) interfaces. Therefore, data can be trans-
ferred into the device on every rising edge of both input clocks
(K and K) and out of the device on every rising edge of the
output clock (C and C) thereby maximizing performance while
simplifying system design. Each address location is associat-
ed with two 18-bit words (CY7C1303V25) or two 36-bit words
(CY7C1306V25) that burst sequentially into or out of the de-
vice.

Depth expansion is accomplished with a Port Select input for
each port. Each Port Selects allow each port to operate inde-
pendently.

All synchronous inputs pass through input registers controlled
by the K or K input clocks. All data outputs pass through output
registers controlled by the C or C input clocks. Writes are con-
ducted with on-chip synchronous self-timed write circuitry.

Logic Block Diagram (CY7C1303V25)
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Logic Block Diagram (CY7C1306V25)
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Selection Guide

7C1303Vv25/ 7C1303Vv25/ 7C1303Vv25/
7C1306V25-167 7C1306V25-133 7C1306V25-100
Maximum Operating Frequency (MHz) 167 133 100
Maximum Operating Current (mA) 550 450 330
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Pin Configuration - CY7C1303V25 (TOP VIEW)

1 2 3 4 5 6 7 8 9 10 11

NC Gnd/ NC/ WPS BWS; K NC RPS A Gnd/ NC

A 144M 36M 72M
B NC Q9 D9 A NC K BWS, A NC NC Q8
C NC NC D10 VSS A A A VSS NC Q7 D8
D NC D11 Q10 VSS VSS VSS VSS VSS NC NC D7
E NC NC Q11 VDDQ | VSS VSS VSS VvDDQ | NC D6 Q6
F NC Q12 D12 VDDQ VDD VSS VDD VDDQ NC NC Q5
G NC D13 Q13 VDDQ VDD VSS VDD VDDQ NC NC D5
H NC VREF VDDQ VDDQ VDD VSS VDD VDDQ VDDQ | VREF ZQ
J NC NC D14 VDDQ VDD VSS VDD VDDQ NC Q4 D4
K NC NC Q14 VDDQ VDD VSS VDD VDDQ NC D3 Q3
L NC Q15 D15 VDDQ | VSS VSS VSS VvDDQ | NC NC Q2
M NC NC D16 VSS VSS VSS VSS VSS NC Q1 D2
N NC D17 Q16 VSS A A A VSS NC NC D1
P NC NC Q17 A A C A A NC DO Q0
R TDO TCK A A A C A A A TMS TDI

Document #: 38-05100 Rev. **
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Pin Configuration - CY7C1306V25 (TOP VIEW)
1 2 3 4 5 6 7 8 9 10 11
NC Gnd/ NC/ WPS BWS, K ml RPS NC/36 Gnd/ NC
A 288M 72M M 144M
B Q27 Q18 D18 A BWS; | K BWS, | A D17 Q17 Q8
C D27 Q28 D19 VSS A A A VSS D16 Q7 D8
D D28 D20 Q19 VSS VSS VSS VSS VSS Q16 D15 D7
E Q29 D29 Q20 |VDDQ |VSS |vsSs |vss |VvDDQ | Q15 D6 Q6
F Q30 Q21 D21 VvDDQ | VDD | VSS VDD | VDDQ | D14 Q14 Q5
G D30 D22 Q22 VDDQ | VDD | VSS VDD | VDDQ | Q13 D13 D5
H NC VREF vVDDQ | vDDQ | VDD VSS VDD vVDDQ | VDDQ | VREF ZQ
J D31 Q31 D23 VDDQ | vDD VSS VDD vDDQ | D12 Q4 D4
K Q32 D32 Q23 VvDDQ | VDD | VSS VDD | VDDQ | Q12 D3 Q3
L Q33 Q24 D24 VDDQ | VSS VSS VSS VvDDQ | D11 Q11 Q2
M D33 Q34 D25 VSS VSS VSS VSS VSS D10 Q1 D2
N D34 D26 Q25 | vss A VSS | Q10 D9 D1
P Q35 D35 Q26 A A Q9 DO Q0
R TDO TCK A A C A A TMS TDI

Document #: 38-05100 Rev. **
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I/0

Description

Input-
Synchronous

Data input signals, sampled on the rising edge of K and K clocks during valid write
operations.

CY7C1303V25 - D17,

CY7C1306V25 — Dy35.q)

S

PS

Input-
Synchronous

Write Port Select, active LOW. Sampled on the rising edge of the K clock. When asserted
active, a write operation is initiated. Deasserting will deselect the Write port. Deselecting
the Write port will cause Dy, to be ignored.

BWS,, BWS;,

BWS,, BWS;

Input-
Synchronous

Byte Write Select 0, 1, 2 and 3 - active LOW. Sampled on the rising edge of the K and
K clocks during write operations. Used to select which byte is written into the device
during the current portion of the write operations.

CY7C1303V25 - BWSj controls Dig.q and BWS; controls Dy;7.

CY7C1306V25 - BWS, controls Dig.q), BWS, controls Dyy7.;, BWS, controls Dyg.1g
and BWS; controls Di3s.27]

Bytes not written remain unaltered. Deselecting a Byte Write Select will cause the cor-
responding byte of data to be ignored and not written into the device.

>

Input-
Synchronous

Address Inputs. Sampled on the rising edge of the K clock during active Read and Write
operations. These address inputs are multiplexed for both Read and Write operations.
Internally, the device is organized as 1 Mb x 18 (2 arrays each of 512K x 18) for
CY7C1303V25 and 512K x 36 (2 arrays each of 256K x 36) for CY7C1306V25. There-
fore, only 19 address inputs are needed to access the entire memory array of
CY7C1303V25 and 18 address inputs for CY7C1306V25. These inputs are ignored
when the appropriate port is deselected.

Q[X:O]

Outputs-
Synchronous

Data Output signals. These pins drive out the requested data during a Read operation.
Valid data is driven out on the rising edge of both the C and C clocks during Read
operations or K and K. when in single clock mode. When the Read port is deselected,
Qqx:0] are automatically three-stated.

CY7&:1303V25 - Qnu70

CY7C1306V25 - Qq35:.0)

RPS

Input-
Synchronous

Read Port Select, active LOW. Sampled on the rising edge of positive input clock (K).
When active, a Read operation is initiated. Deasserting will cause the Read port to be
deselected. When deselected, the pending access is allowed to complete and the output
drivers are automatically three-stated following the next rising edge of the C clock. Each
read access consists of a burst of two sequential transfers.

Input-Clock

Positive Output Clock, input. C is used in conjunction with C to clock out the Read data
from the device. C and C can be used together to deskew the flight times of various
devices on the board back to the controller. See application example for further details.

Ol

Input-Clock

Negative Output Clock, input. C s used in conjunction with C to clock out the Read data
from the device. C and C can be used together to deskew the flight times of various
devices on the board cack to the controller. See application example for further details.

Input-Clock

Positive Input Clock, input. The rising edge of K is used to capture synchronous inputs
to the device and to drive out data through Q.o when in single clock mode. All accesses
are initiated on the rising edge of K.

Xl

Input-Clock

Negative Input Clock Input. K is used to capture synchronous inputs being presented
to the device and to drive out data through Qyy.q) When in single clock mode.

2Q

Input

Output Impedance Matching Input. This input is used to tune the device outputs to the
system data bus impedance. Qjy.o; Output impedance are set to 0.2 x RQ, where RQ is
a resistor connected between iQ and ground. Alternately, this pin can be connected
directly to Vpp, which enables the minimum impedance mode. This pin cannot be con-
nected directly to GND or left unconnected.

Document #: 38-05100 Rev. **
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Pin Definitions

TDO Output TDO for JTAG.

TCK Input TCK pin for JTAG.

TDI Input TDI pin for JTAG.

TMS Input TMS pin for JTAG.

NC/36M Input Address expansion for 36M. This pin is not connected to the die. Can be tied to any
voltage level on CY7C1303V25/CY7C1306V25.

GND/72M Input Address expansion for 72M. This pin has to be tied to GND on CY7C1303V25.

NC/72M Input Address expansion for 72M. This pin can be tied to any voltage level on CY7C1306V25.

GND/144M Input Address expansion for 144M. This pin has to be tied to GND on
CY7C1303V25/CY7C1306V25.

GND/288M Input Address expansion for 288M. This pin has to be tied to GND on CY7C1306V25.

NC No Connect Pins. These are not connected to the die.

VREE Input- Reference Voltage Input. Static input used to set the reference level for HSTL inputs and
Reference Outputs as well as A/C measurement points.
Vpp Power Supply Power supply inputs to the core of the device. Should be connected to 2.5V power
supply.
Vsg Ground Ground for the device. Should be connected to ground of the system.
Vbbo Power Supply Power supply inputs for the outputs of the device. Should be connected to 1.5V power

supply.

Introduction

Functional Overview

The CY7C1303V25/CY7C1306V25 are synchronous pipe-
lined Burst SRAM equipped with both a Read Port and a Write
Port. The Read port is dedicated to Read operations and the
Write Port is dedicated to Write operations. Data flows into the
SRAM through the Write port and out through the Read Port.
These devices multiplex the address inputs in order to mini-
mize the number of address pins required. The device latches
the Read address on the rising edge of the positive input clock
(K) and latches the Write address on the rising edge of the
negative input clock (K). By having separate Read and Write
ports, this architecture completely eliminates the need to
“turn-around” the data bus and avoids any possible data con-
tention, thereby simplifying system design.

Accesses for both ports are initiated by the positive input clock
(K). All synchronous input timing is referenced from the rising
edge of the input clocks (K and K) and all output timing is
referenced to the output clocks (C and C) or K and K when in
single clock mode.

All synchronous data inputs (Dy,.q}) inputs pass through input
registers controlled by the input clocks (K and K). All synchro-
nous data outputs (Qpy.op) pass through output registers con-
trolled by the rising ecgge of the output clocks (C and C).

All synchronous control (RPS, WPS, BWSy,.q)) inputs pass
through input registers controlled by the rising edge of the in-
put clocks (K and K).

The following descriptions take CY7C1303V25 as an example.
However, the same is true for the other QDR SRAM,
CY7C1306V25.

Read Operations

Read operations are initiated by asserting RPS active at the
rising edge of the positive input clock (K). The address pre-
sented to Ayyg.q) is stored in the Read address register. Be-
cause the CY7C1303V25 is a 36-bit memory, it will access two

Document #: 38-05100 Rev. **

18-bit data words with each read operation. Following the next
K clock rise the data is available to be latched out of the device,
triggered by the C clock. On the following C clock rise the cor-
responding lower order word of data is driven onto the Q17.q;-
On the subsequent rising edge of C the higher order data word
is driven onto the Q[17.o}. The requested data will be valid 2.5ns
from the rising edge of the output clock (C or C, 167 MHz
device). With the separate Input and Output ports and the in-
ternal logic determining when the device should drive the data
bus, the QDR architecture has eliminated the need for an out-
put enable input to control the state of the output drivers.

Read accesses can be initiated on every rising edge of the
positive input clock (K). Doing so will pipeline the data flow
such that data is transferred out of the device on every rising
edge of the output clocks (C and C). The CY7C1303Vv25 will
deliver the most recent data for the address location being
accessed. This includes forwarding data when a Read and
Write transactions to the same address location are initiated
on the same clock rise.

When the read port is deselected, the CY7C1303V25 will first
complete the pending read transactions. Synchronous internal
circuitry will automatically three-state the outputs following the
next rising edge of the positive output clock (C). This will allow
for a seamless transition between devices without the insertion
of wait states.

The CY7C1303V25 is equipped with internal logic that syn-
chronously controls the state of the output drivers. The logic
inside the device determines when the output drivers need to
be active or inactive. This advanced logic eliminates the need
for an asynchronous output enable (OE) since the device will
automatically enable/disable the output drivers during the
proper cycles. The CY7C1303V25 will automatically power-up
in a deselected state with the outputs in a three state condition.

Write Operations

Write operations are initiated by asserting WPS active at the
rising edge of the positive input clock (K). On the same clock
rise (K) the data presented to Dy17.q; is stored into the lower

Page 6 of 29
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18-bit Write Data register provided BWS; q) are both asserted
active. On the subsequent rising edge of the negative input
clock (K), the information presented to Ajyg.; is latched and
stored in the Write Address Register and the information pre-
sented to Dyy7.q) is also stored into the upper 18-bit Write Data
Register provided BWS;.q; are both asserted active. The 36
bits of data are then written into the memory array at the spec-
ified location.

Write accesses can be initiated on every rising edge of the
positive clock. Doing so will pipeline the data flow such that
18-bits of data can be transferred into the device on every ris-
ing edge of the input clocks (K and K).

Byte Write operations are supported by the CY7C1303Vv25. A
write operation is initiated by selecting the write port using
WPS. The bytes that are written are determined by BWSg and
BWS; which are sampled with each set of 18-bit data word.
Asserting the appropriate Byte Write Select input during the
data portion of a write will allow the data being presented to be
latched and written into the device. De-asserting the Byte
Write Select input during the data portion of a write will allow
the data stored in the device for that byte to remain unaltered.
This feature can be used to simplify READ/MODIFY/WRITE
operations to a Byte Write operation.

When deselected, the write port will ignore all inputs.
Single Clock Mode

The CY7C1303V25 can be used with a single clock mode. In
this mode the device will recognize only the pair of input clocks
(K and K) that control both the input and output registers. This
operation is identical_to the operation if the device had zero
skew between the K/K and C/C clocks. All timing parameters
remain the same in this_mode. To use this mode of operation,
the user must tie C and C to Vpp. During power-up, the device
will sense the single clock input and operating in either single

Document #: 38-05100 Rev. **

clock or double clock mode. The clock mode should not be
changed during device operation.

Concurrent Transactions

The Read and Write ports on the CY7C1303V25 operate com-
pletely independently of one another. Since each port latches
the address inputs on different clock edges, the user can Read
or Write to any location, regardless of the transaction on the
other port. Should the Read and Write ports access the same
location on the rising edge of the positive input clock, the infor-
mation presented to the Dy 7. will be forwarded to the Q(;7.q)
such that no latency is required to access valid data. Coher-
ency is conducted on cycle boundaries. Once the second word
of data is latched into the device, the write operation is consid-
ered completed. At this point, any access to that address loca-
tion will receive that data until altered by a subsequent Write
operation. Coherency is not maintained for Write operations
initiated in the cycle after a Read.

Depth Expansion

The CY7C1303V25 has a Port Select input for each port. This
allows for easy depth expansion. Both Port Selects are sam-
pled on the rising edge of the positive input clock only (K).
Each port select input can deselect the specified port. Dese-
lecting a port will not affect the other port. All pending transac-
tions (Read and Write) will be completed prior to the device
being deselected.

Programmable Impedance

An external resistor, RQ, must be connected between the ZQ
pin on the SRAM and Vgg to allow the SRAM to adjust its
output driver impedance. The value of RQ must be 5X the
value of the intended line impedance driven by the SRAM, The
allowable range of RQ to guarantee impedance matching with
a tolerance of +10% is between 175Q and 350Q, with
Vppo=1.5V. The output impedance is adjusted every 1024 cy-
cles to adjust for drifts in supply voltage and temperature.

Page 7 of 29
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Application Example
CY7C1303V25 in an Application
VT:VDDQ/2
SRAM #1 e SRAM #4
D Q D Q
>0ZXx0 18 >0ZXx0
18 g 2 Aol g 2 Aol R=50Q
: 18
Memory 72 A A A A A A A Alg
Controiler Q 19 19
Add. e
Cntr. 2
CLK/CLK (input) |-t
CLK/CLK (output)
2
%RZSOQ
VT:VDDQIZ
The above concept holds equally to CY1306V25.
Page 8 of 29
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Truth Table (1234

Operation K RPS WPS DQ DQ
Write Cycle: L-H H L D(A+0)at D(A+1) at
Load address, input write data on 2 consecutive K and K(t+1) t K(t+1) 1
K rising edges.
Read Cycle: L-H L H Q(A+0) at | Q(A+1) at
Load address, wait one cycle, read data on 2 consec- C(t+1)r C(t+1) 1
utive C and C rising edges.
NOP: No Operation L-H H H High-Z High-Z
Standby: Clock Stopped Stopped X X Previous Previous

State State

1. X=Don't Care, H=Logic HIGH, L=Logic LOW.

Device will power-up deselected and the outputs in a three-state condition.

2.
3. Data inputs are registered at K and K rising edges. Data outputs are delivered on C and C rising edges, except when in single clock mode.
4

It is recommended that K = K# and C = C# when clock is stopped. This is not essential, but permits most rapid restart by overcoming transmission line

charging symmetrically.

Document #: 38-05100 Rev. **
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Write Descriptions (CY7C1303Vv25) [

Operation BWSy | BWS, K K Comments

Write Initiated L L L-H - Both bytes (Dy17.q)) are written into the lower order 18-bit
write buffer dewce during this portion of a write operation.

Write Completed L L - L-H Both bytes (Dy17.q)) are written into the higher order 18-bit

- Write initiated write buffer dewce during this portion of a write operation.

on previous K The contents of the entire 36-bits write buffer are written

clock rise into the memory array.

Write Initiated L H L-H - Only Byte 0 (Dyg.qp) is written into the lower order 18-bit write
buffer of the device during this portion of a write operation.
Byte 1 (Dj17.9)) remains unaltered

Write Completed L H - L-H Only Byte O (Dyg.q)) is written into the higher order 18-bit

- Write initiated write buffer of the deV|ce during this portion of a write op-

on previous K eration. Byte 1 (Dj;7.9) remains unaltered. Byte 0 is then

clock rise written into the memory array.

Write Initiated H L L-H - Only Byte 1 (Dyq7.g7) is written into the lower order 18-bit
write buffer of t[h clevice during this portion of a write op-
eration. Byte O (Djg.q) remains unaltered

Write Complet- H L - L-H Only Byte 1 (Djy7.97) is written into the higher order 18-bit

ed - Write initiat- write buffer of tﬁ1 device during this portion of a write op-

ed on previous K eration. Byte 0(Djg.q}) remains unaltered. Byte 1 is then
clock rise written into the memory array.

Write - NO-OP H H L-H - No data is written into the device during this portion of a
write operation.

Write - NO-OP H H - L-H No data is written into the device during this portion of a
write operation.

5. Assumes a Write cycle was initiated per the Write Port Cycle Description Truth Table. BWSj, BWS; (CY7C1303V25) and also BWS,, BWS3
(CY7C1306V25) can be altered on different portions of a write cycle, as long as the set-up and hold requirements are achieved.

Document #: 38-05100 Rev. **
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Write Descriptions (CY7C1306V25)°]

Operation BWSq BWS; BWS, BWS3 K K Comments

Write Initiated L L L L L-H - All the bytes (Dy35.0) are written into the lower
order 36-bit write buffer device during this por-
tion of a write operation.

Write Complet- L L L L - L-H All the bytes (D[35 o)) are written into the higher

ed - Write initiat- order 36-bit write buf'fer device during this por-

ed on previous tion of a write operation. The contents of the

K clock rise entire 72-bits write buffer are written into the
memory array.

Write Initiated L H H H L-H - Only Byte 0 (D[g op) is written into the lower or-
der 36-bit write buffer of the device during this
portion of a write operation. All the other bytes
remains unaltered

Write Complet- L H H H - L-H Only Byte 0 (D[8 op) is written into the higher

ed - Write initiat- order 36-bit write buffer ofthe device during this

ed on previous portion of a write operation. All the other bytes

K clock rise remains unaltered. Byte 0 is then written into
the memory array.

Write Initiated H L H H L-H - Only Byte 1 (D[17 g)) is written into the lower
order 36-bit write buffer ofthe device during this
portion of a write operation. All the other bytes
remains unaltered

Write Complet- H L H H - L-H Only Byte 1 (D[17 g)) is written into the higher

ed - Write initiat- order 36-bit write buffer ofthe device during this

ed on previous portion of a write operation. All the other bytes

K clock rise remains unaltered. Byte 1 is then written into
the memory array.

Write Initiated H H L H L-H - Only Byte2 (Dppg:1g)) is written into the lower
order 36-bitwrite buffer of the device during this
portion of a write operation. All the other bytes
remains unaltered

Write Complet- L H L H - L-H Only Byte 2 (Dype.1g)) is Written into the higher

ed - Write initiat- order 36- bltwrlte buffer of the device during this

ed on previous portion of a write operation. All the other bytes

K clock rise remains unaltered. Byte 2 is then written into
the memory array.

Write Initiated H L H L L-H - Only Byte 3 (Dy3s:27)) is written into the lower
order 36- bltwrlte bu#fer of the device during this
portion of a write operation. All the other bytes
remains unaltered

Write Complet- H L H L - L-H Only Byte 3 (Dyzs:27)) is written into the higher
ed - Write initiat- order 36- bltwrlte bu#fer of the device during this
ed on previous portion of a write operation. All the other bytes

K clock rise remains unaltered. Byte 3 is then written into
the memory array.

Write - NO-OP H H H H L-H - No data is written into the device during this
portion of a write operation.

Write - NO-OP H H H H - L-H No data is written into the device during this
portion of a write operation.

IEEE 1149.1 SERIAL BOUNDARY SCAN (JTAG - fBGA only)

Document #: 38-05100 Rev. **
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The CY7C1303V25 incorporates a serial boundary scan test
access port (TAP) in the FBGA package only. The TQFP pack-
age does not offer this functionality. This port operates in ac-
cordance with IEEE Standard 1149.1-1900, but does not have
the set of functions required for full 1149.1 compliance. These
functions from the IEEE specification are excluded because
their inclusion places an added delay in the critical speed path
of the SRAM. Note that the TAP controller functions in a man-
ner that does not conflict with the operation of other devices
using 1149.1 fully compliant TAPs. The TAP operates using
JEDEC standard 2.5V I/O logic levels.

Disabling the JTAP Feature

It is possible to operate the SRAM without using the JTAG
feature. To disable the TAP controller, TCK must be tied LOW
(Vgs) to prevent clocking of the device. TDI and TMS are in-
ternally pulled up and may be unconnected. They may alter-
nately be connected to VDD through a pull-up resistor. TDO
should be left unconnected. Upon power-up, the device will
come up in a reset state which will not interfere with the oper-
ation of the device.

Test Access Port (TAP) - Test Clock

The test clock is used only with the TAP controller. All inputs
are captured on the rising edge of TCK. All outputs are driven
from the falling edge of TCK.

Test Mode Select

The TMS input is used to give commands to the TAP controller
and is sampled on the rising edge of TCK. It is allowable to
leave this pin unconnected if the TAP is not used. The pin is
pulled up internally, resulting in a logic HIGH level.

Test Data-In (TDI)

The TDI pin is used to serially input information into the regis-
ters and can be connected to the input of any of the registers.
The register between TDI and TDO is chosen by the instruc-
tion that is loaded into the TAP instruction register. For infor-
mation on loading the instruction register, see the TAP Con-
troller State Diagram. TDI is internally pulled up and can be
unconnected if the TAP is unused in an application. TDI is
connected to the most significant bit (MSB) on any register.

Test Data Out (TDO)

The TDO output pin is used to serially clock data-out from the
registers. The output is active depending upon the current
state of the TAP state machine (See TAP Controller State Di-
agram). The output changes on the falling edge of TCK. TDO
is connected to the least significant bit (LSB) of any register.

Performing a TAP Reset

A RESET is performed by forcing TMS HIGH (VDD) for five
rising edges of TCK. This RESET does not affect the operation
of the SRAM and may be performed while the SRAM is oper-
ating. At power-up, the TAP is reset internally to ensure that
TDO comes up in a high-Z state.

TAP Registers

Registers are connected between the TDI and TDO pins and
allow data to be scanned into and out of the SRAM test circuit-
ry. Only one register can be selected at a time through the
instruction register. Data is serially loaded into the TDI pin on
the rising edge of TCK. Data is output on the TDO pin on the
falling edge of TCK.

Instruction Register

Document #: 38-05100 Rev. **

Three-bit instructions can be serially loaded into the instruction
register. This register is loaded when it is placed between the
TDI and TDO pins as shown in the TAP Controller Block Dia-
gram. Upon power-up, the instruction register is loaded with
the IDCODE instruction. It is also loaded with the IDCODE
instruction if the controller is placed in a reset state as de-
scribed in the previous section.

When the TAP controller is in the Capture-IR state, the two
least significant bits are loaded with a binary “01” pattern to
allow for fault isolation of the board level serial test data path.

Bypass Register

To save time when serially shifting data through registers, it is
sometimes advantageous to skip certain chips. The bypass
register is a single-bit register that can be placed between TDI
and TDO pins. This allows data to be shifted through the
SRAM with minimal delay. The bypass register is set LOW
(Vss) when the BYPASS instruction is executed.

Boundary Scan Register

The boundary scan register is connected to all the input and
output pins on the SRAM. Several no connect (NC) pins are
also included in the scan register to reserve pins for higher
density devices.

The boundary scan register is loaded with the contents of the
RAM Input and Output ring when the TAP controller is in the
Capture-DR state and is then placed between the TDI and
TDO pins when the controller is moved to the Shift-DR state.
The EXTEST, SAMPLE/PRELOAD and SAMPLE Z instruc-
tions can be used to capture the contents of the Input and
Output ring.

The Boundary Scan Order tables show the order in which the
bits are connected. Each bit corresponds to one of the bumps
on the SRAM package. The MSB of the register is connected
to TDI, and the LSB is connected to TDO.

Identification (ID) Register

The ID register is loaded with a vendor-specific, 32-bit code
during the Capture-DR state when the IDCODE command is
loaded in the instruction register. The IDCODE is hardwired
into the SRAM and can be shifted out when the TAP controller
is in the Shift-DR state. The ID register has a vendor code and
other information described in the Identification Register Defi-
nitions table.

TAP Instruction Set

Eight different instructions are possible with the three-bit in-
struction register. All combinations are listed in the Instruction
Codes table. Three of these instructions are listed as
RESERVED and should not be used. The other five instruc-
tions are described in detail below.

The TAP controller used in this SRAM is not fully compliant to
the 1149.1 convention because some of the mandatory 1149.1
instructions are not fully implemented. The TAP controller can-
not be used to load address, data or control signals into the
SRAM and cannot preload the Input or output buffers. The
SRAM does not implement the 1149.1 commands EXTEST or
INTEST or the PRELOAD portion of SAMPLE / PRELOAD;
rather it performs a capture of the Inputs and Output ring when
these instructions are executed.

Instructions are loaded into the TAP controller during the
Shift-IR state when the instruction register is placed between
TDI and TDO. During this state, instructions are shifted
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through the instruction register through the TDI and TDO pins.
To execute the instruction once it is shifted in, the TAP control-
ler needs to be moved into the Update-IR state.

EXTEST

EXTEST is a mandatory 1149.1 instruction which is to be ex-
ecuted whenever the instruction register is loaded with all Os.
EXTEST is not implemented in the CY7C1304 TAP controller,
and therefore this device is not compliant to the 1149.1 stan-
dard.

The TAP controller does recognize an all-0 instruction. When
an EXTEST instruction is loaded into the instruction register,
the SRAM responds as if a SAMPLE / PRELOAD instruction
has been loaded.

IDCODE

The IDCODE instruction causes a vendor-specific, 32-bit code
to be loaded into the instruction register. It also places the
instruction register between the TDI and TDO pins and allows
the IDCODE to be shifted out of the device when the TAP con-
troller enters the Shift-DR state. The IDCODE instruction is
loaded into the instruction register upon power-up or whenever
the TAP controller is given a test logic reset state.

SAMPLE Z

The SAMPLE Z instruction causes the boundary scan register
to be connected between the TDI and TDO pins when the TAP
controller is in a Shift-DR state.

SAMPLE / PRELOAD

SAMPLE / PRELOAD is a 1149.1 mandatory instruction. The
PRELOAD portion of this instruction is not implemented, so
the CY7C1303V25 TAP controller is not fully 1149.1 compliant.

When the SAMPLE / PRELOAD instructions is loaded into the
instruction register and the TAP controller is in the Capture-DR
state, a snapshot of data on the inputs and output pins is cap-
tured in the boundary scan register.

Document #: 38-05100 Rev. **

The user must be aware that the TAP controller clock can only
operate at a frequency up to 10 MHz, while the SRAM clock
operates more than an order of magnitude faster. Because
there is a large difference in the clock frequencies, it is possible
that during the Capture-DR state, an input or output will under-
go a transition. The TAP may then try to capture a signal while
in transition (metastable state). This will not harm the device,
but there is no guarantee as to the value that will be captured.
Repeatable results may not be possible.

To guarantee that the boundary scan register will capture the
correct value of a signal, the SRAM signal must be stabilized
long enough to meet the TAP controller's capture setup plus
hold times (TCS and TCH). The SRAM clock input might not
be captured correctly if there is no way in a design to stop (or
slow) the clock during a SAMPLE / PRELOAD instruction. If
this is an issue, it is still possible to capture all other signals
and simply ignore the value of the K, K, C and C captured in
the boundary scan register.

Once the data is captured, it is possible to shift out the data by
putting the TAP into the Shift-DR state. This places the bound-
ary scan register between the TDI and TDO pins.

Note that since the PRELOAD part of the command is not
implemented, putting the TAP into the Update-DR state while
performing a SAMPLE / PRELOAD instruction will have the
same effect as the Pause-DR command.

Bypass

When the BYPASS instruction is loaded in the instruction reg-
ister and the TAP is placed in a Shift-DR state, the bypass
register is placed between the TDI and TDO pins. The advan-
tage of the BYPASS instruction is that it shortens the boundary
scan path when multiple devices are connected together on a
board.

Reserved

These instructions are not implemented but are reserved for
future use. Do not use these instructions.
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TAP Controller State Diagram
1 TEST-LOGIC <
RESET
°y
1
0 TEST-LOGIC/ |1 SELECT 1 SELECT
————
IDLE A ' DR-SCAN IR-SCAN
! 0y 0y
1 1
—1 CAPTURE-DR — CAPTURE-DR
y °y
—t| SHIFT-DR 0 —t| SHIFT-IR
Ly Ly
1
Lpe| EXIT1-DR Lpe| EXIT1-IR
oy Oy
PAUSE-DR PAUSE-IR
Ly ty
0 0
EXIT2-DR EXIT2-IR
Ly ty
UPDATE-DR I UPDATE-IR I
1 1
Y o¢ Y °¢
Note: The 0/1 next to each state represents the value at TMS at the rising edge of TCK.
Page 14 of 29
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TAP Controller Block Diagram

ol -
Bypass Register
Selection Selection
Circuitry > 2l 1] 0l _pl Circuitry
L TDO
DI —p Instruction Register
1 3130(29| . | . |2|1| 0™
Identification Register
—m 68 . |. o210
Boundary Scan Register
TCK —p
TAP Controller
TMS
TAP Electrical Characteristics Over the Operating Range [ 7]
Parameter Description Test Conditions Min. Max. Unit
Von1 Output HIGH Voltage lop=-2.0mA 1.7 \%
VoH2 Output HIGH Voltage lon = —100 pA 2.1 \Y
VoL1 Output LOW Voltage loL =2.0mA 0.7 \Y
VoL2 Output LOW Voltage loL =100 pA 0.2 \Y
ViH Input HIGH Voltage 1.7 Vpp+0.3 \Y
VL Input LOW Voltage -0.3 0.7 \Y
Ix Input and Output Load Current GND <V, £ Vppg -5 5 HA
Notes:

6. All Voltage referenced to Ground
7. Overshoot: V|y(AC)<Vpp+1.5V for t <tycyc/2. Undershoot: V| (AC)<0.5V for t <ttcyc/2. Power-up: VIH<2.6V and VDD<2.4V and VDDQ<1.4V for t<200 ms.

8. These characteristic pertain to the TAP inputs (TMS, TCK, TDI and TDO). Parallel load levels are specified in the Electrical Characteristics Table

Document #: 38-05100 Rev. ** Page 15 of 29
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TAP AC Switching Characteristics Over the Operating Range [1°]

Pa-
rame-

ter Description Min. Max. Unit
treyce | TCK Clock Cycle Time 100 ns
tre TCK Clock Frequency 10 MHz
tTH TCK Clock HIGH 40 ns
tr TCK Clock LOW 40 ns
Set-up Times
trmss | TMS set-up to TCK clock rise 10 ns
trois TDI set-up to TCK clock rise 10 ns
tcs Capture set-up to TCK rise 10 ns
Hold Times
trmsH | TMS Hold after TCK clock rise 10 ns
trDIH TDI Hold after clock rise 10 ns
tcH Capture Hold after clock rise 10 ns
Output Times
trpov | TCK Clock LOW to TDO valid 20 ns
trpox | TCK Clock LOW to TDO invalid 0 ns

Notes:

9. Tcs and Tgy refer to the set-up and hold time requirements of latching data from the boundary scan register.

10. Test conditions are specified using the load in TAP AC test conditions. Tr/Tf = 1 ns.

Document #: 38-05100 Rev. **
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TAP Timing and Test Conditions%
1.25V
500
e ALL INPUT PULSES

2.5V
Z,=50Q
0 G, =20pF 1.25V
oV

G

g —l

(@)

| | tTH |

| > ;

Test Clock M/—\—/
TCK | |
————>

| | : treye |
| tT|\/|ss| | | |
| -y | trvsw |—> :
?ﬁﬂsé Mode SelecL< :>< < : ><: >< : >< | >
| tTDIS| | | :
! 4_>| | trpin ] |
R i O SR 1. O U
| | | | :
| | | |
| | |

Test Data-Out
TDO

|
troox trpov
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Identification Register Definitions
Value
Instruction Field CY7C1303Vv25 CY7C1306V25 Description

Revision Number 000 TBD Version number.

(31:29)

Cypress Device ID 01011010010010110 TBD Defines the type of SRAM.

(28:12)

Cypress JEDEC ID 00000110100 Allows unique identification of

(11:1) SRAM vendor.

ID Register Presence 1 Indicate the presence of an ID

0) register.

Scan Register sizes
Register Name Bit Size

Instruction 3

Bypass 1

ID 32

Boundary Scan 69

Instruction Codes
Instruction Code Description

EXTEST 000 Captures the Input/Output ring contents. Places the boundary scan
register between the TDI and TDO. This instruction is not 1149.1 com-
pliant. The EXTEST command implemented by the CY7C1303V25
device will NOT place the output buffers into a HIGH-Z condition.
If the output buffers need to be HIGH-Z condition, this can be
accomplished by deselecting the Read port.

IDCODE 001 Loads the ID register with the vendor ID code and places the register
between TDI and TDO. This operation does not affect SRAM opera-
tion.

SAMPLE zZ 010 Captures the Input/Output contents. Places the boundary scan register
between TDI and TDO. The SAMPLEZ command implemented by
the CY7C1303V25 device will place the output buffers into a
HIGH-Z conducting.

RESERVED 011 Do Not Use: This instruction is reserved for future use.

SAMPLE/PRELOAD 100 Captures the Input/Output ring contents. Places the boundary scan
register between TDI and TDO. Does not affect the SRAM operation.
This instruction does not implement 1149.1 preload function and is
therefore not 1149.1 compliant.

RESERVED 101 Do Not Use: This instruction is reserved for future use.

RESERVED 110 Do Not Use: This instruction is reserved for future use.

BYPASS 111 Places the bypass register between TDI and TDO. This operation does
not affect SRAM operation.

Document #: 38-05100 Rev. ** Page 18 of 29
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Boundary Scan Order (CY7C1303V25)
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(#1 exits device first)

Boundary Scan Order (CY7C1303V25)

(#1 exits device first) (continued)

) Signal
Bit # Name Bump ID

36 BWSO0 7B
37 K 6B
38 K 6A
39 BWS1 5A
40 WPS 4A
41 A 5C
42 A 4B
43 NC/36M(1) | 3A
44 GND/144M | 2A
45 Reserved 1A (Don't Care)
46 D9 3B
47 Q9 2B
48 D10 3C
49 Q10 3D
50 D11 2D
51 Q11 3E
52 D12 3F
53 Q12 2F
54 D13 2G
55 Q13 3G
56 D14 3J
57 Q14 3K
58 D15 3L
59 Q15 2L
60 D16 3M
61 Q16 3N
62 D17 2N
63 Q17 3P
64 A 3R
65 A 4R
66 A 4P
67 A 5P
68 A 5N
69 A 5R

_ Signal
Bit # Name Bump ID
1 [¢ 6R
2 C 6P
3 A 6N
4 A 7P
5 A 7N
6 A 7R
7 A 8R
8 A 8P
9 A 9R
10 DO 10P
11 QO 11P
12 D1 1IN
13 01 10M
14 D2 11IM
15 Q2 111
16 D3 10K
17 Q3 11K
18 D4 11J
19 ZQ 11H
20 Q4 10J
21 D5 11G
22 Q5 11F
23 D6 10E
24 Q6 11E
25 D7 11D
26 Q7 10C
27 D8 11C
28 Q8 11B
29 Reserved 12A (Don'’t Care)
30 GND/72M 10A
31 A 9A
32 A 8B
33 A 7C
34 A 6C
35 RPS 8A
Document #: 38-05100 Rev. **

Page 19 of 29



CY7C1303V25

%;ZEEYPRESS ADVANCE INFORMATION CY7C1306V25
Boundary Scan Order (CY7C1306V25) Boundary Scan Order (CY7C1306V25)
(#1 exits device first) (#1 exits device first)

Bit # | Signal Name Bump ID Bit # | Signal Name Bump ID
1 C TBD 36 BWSO TBD
2 C TBD 37 K TBD
3 A TBD 38 K TBD
4 A TBD 39 BWS1 TBD
5 A TBD 40 WPS TBD
6 A TBD 41 A TBD
7 A TBD 42 A TBD
8 A TBD 43 NC/36M(1) | TBD
9 A TBD 44 GND/144M | TBD
10 DO TBD 45 Reserved TBD
11 Qo TBD 46 D9 TBD
12 D1 TBD 47 Q9 TBD
13 Q1 TBD 48 D10 TBD
14 D2 TBD 49 Q10 TBD
15 Q2 TBD 50 D11 TBD
16 D3 TBD 51 Q11 TBD
17 Q3 TBD 52 D12 TBD
18 D4 TBD 53 Q12 TBD
19 ZQ TBD 54 D13 TBD
20 Q4 TBD 55 Q13 TBD
21 D5 TBD 56 D14 TBD
22 Q5 TBD 57 Q14 TBD
23 D6 TBD 58 D15 TBD
24 Q6 TBD 59 Q15 TBD
25 D7 TBD 60 D16 TBD
26 Q7 TBD 61 Q16 TBD
27 D8 TBD 62 D17 TBD
28 Qs TBD 63 Q17 TBD
29 Reserved TBD 64 A TBD
30 GND/72M TBD 65 A TBD
31 A TBD 66 A TBD
32 A TBD 67 A TBD
33 A TBD 68 A TBD
34 A TBD 69 A TBD
35 RPS TBD

Document #: 38-05100 Rev. ** Page 20 of 29
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Maximum Ratings Current into OUtpUtS (LOW) ....cvivviiiiieeiiie e 20 mA
(Above which the useful life may be impaired. For user guide- Static Discharge Voltage ..........ccccovveeviiiiiiniine i >2001V
lines, not tested.) (per MIL-STD-883, Method 3015)
Storage TempPerature ...........coeeeeeveveeenen. —65°C to +150°C Latch-Up CUrrent........cccevveeiiie e >200 mA
BOWOT AP sscrosizsc  Operating Range
Supply Voltage o.n Vpp Relative to GND ....... —0.5V to +3.6V Range Tem'?)rg:)a:‘?unrte[lzl Voo Voo
................................ . DDQ . om to +70°C 25100 mV | 1.4Vto 1.9V
DC Input Voltage!™ ..........cocovvvvnn. -0.5V t0 Vppg + 0.5V
Electrical Characteristics Over the Operating Range
Parameter Description Test Conditions Min. Max. Unit
Vop Power Supply Voltage 2.4 2.6 \%
Vbbo 1/0 Supply Voltage 1.4 1.9 \%
VoH Output HIGH Voltage | oy = -2.0 mA, nominal impedance Vppg/2+0.3 Vbbo \Y
VoL Output LOW Voltage loL = 2.0 mA, nominal impedance Vss Vppo/2-0.3 | V
ViH Input HIGH Voltage VRreet0.1 Vppot0.-3 \%
Vi Input LOW Voltagel] -03 VRer—0.1 | V
Iy Input Load Current GND £V, < Vppg -5 5 HA
loz Output Leakage GND <V, < Vppg, Output Disabled -5 5 HA
Current
VREE Input Reference Volt- | Typical value = 0.75V 0.68 0.9 \Y,
age
Ibp Vpp Operating Supply | Vpp = Max., loyt=0mA, | 6.0 ns cycle, 167 MHz 550 mA
F= fuax = Uteye 7.5 ns cycle, 133 MHz 450 mA
10 ns cycle, 100 MHz 330 mA
lsg1 Automatic Max. Vpp, Both Ports De- | 6.0 ns cycle, 167 MHz 100 mA
Power-Down selected, V|y 2 V| Or
Current Vin< Vi F=fuax = Uteye, 7.5 ns cycle, 133 MHz 80 mA
Inputs Static 10 ns cycle, 100 MHz 60 mA

Note:

11. Minimum voltage equals -2.0V for pulse duration less than 20 ns.
12. T, is the “instant on” case temperature.

Document #: 38-05100 Rev. ** Page 21 of 29
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Switching Characteristics Over the Operating Rangel314:15]

-200 -167 -133 -100

Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit

tcyc K Clock and C Clock Cycle Time 5.0 6.0 7.5 10.0 ns

tp Input Clock (K/K and C/C) HIGH 2.0 24 3.2 35 ns

tyl Input Clock (K/K and C/C) LOW 2.0 2.4 3.2 35 ns

tiHKH K/K Clock rise to K/K Clock rise and C/Cto C/C | 2.4 | 2.6 | 27 | 33 | 34 | 41 | 44 | 54 | ns
?r?seing edge to rising edge)

tkHcH K/K Clock rise to C/C clock rise (rising edge to 00| 15 | 00| 20 | 00| 25 |00 | 30 | ns
rising edge)

tco CIC Clock rise (or K/K in single clock mode) to 2.3 25 3.0 30 | ns
Data Valid(**

tboH Data Output Hold After Output C/C clock Rise (Ac- | 0.8 1.2 1.2 1.2 ns
tive to Active)

Set-up Times

tsa Address set-up to clock (K and R) rise 0.6 0.7 0.8 1.0 ns

tsc Control set-up to clock (K and K) rise (RPS, WPS, | 0.6 0.7 0.8 1.0 ns
BWS,, BWS;)

tsp Dy17:01 set-up to clock (K and K) rise 0.6 0.7 0.8 1.0 ns

Hold Times

tha Address Hold after clock (K and K) rise 0.6 0.7 0.8 1.0 ns

the Control signals Hold after clock (K and K) rise 0.6 0.7 0.8 1.0 ns
(RPS, WPS, BWS,, BWS;)

thp Dy17:07 Hold after clock (K and K) rise 0.6 0.7 0.8 1.0 ns

Output Times

tchz ﬁ:gﬁl_(z()([:l‘%nlgla) rise to High-Z (Active to 23 25 3.0 3.0 | ns

toLz Clock (C and C) rise to Low-z[1#: 15] 0.8 1.2 1.2 1.2 ns

Shaded areas co
Notes:

13.

ntain advance information.

pulse levels of 0.25V to 1.25V, and output loading of the specified Ig, /loy and load capacitance shown in (a) of AC test loads.

14.
15.
16.

Document #: 38-05100 Rev. **

Unless otherwise noted, test conditions assume signal transition time of 2V/ns, timing reference levels of 0.75V,Vref = 0.75V, RQ = 250W, Vppq = 1.5V, input

tchz: tcLz, are specified with a load capacitance of 5 pF as in part (b) of AC Test Loads. Transition is measured + 100 mV from steady-state voltage.
At any given voltage and temperature tcz is less than t 7 and, tcyz less than teg.
Tested initially and after any design or process change that may affect these parameters.
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Capacitancel®
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Tp =25°C, f=1MHz, TBD pF
N VDD =2.5V.
CcLk Clock Input Capacitance Vppg = 1.5V TBD pF
Co Output Capacitance TBD pF
Veer[© VopQ/2
OUTPUT VREF 0 Vppg/2 3 R=50Q [13]
ALL INPUT PULSES
Device OuTPUT 1.25V,
Test Device 5pF 0.25V
70 VRer=0.75V | Under I
RQ= Test 7Q
250Q RQ= =
(@) 250Q
—_ 1302v25-2 INCLUDING 1304-3
JG AND = (D)
SCOPE

Document #: 38-05100 Rev. **
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Read/Deselect Sequence

Data Out

Device originally deselected.
Activity on the Write Port is unknown.

Document #: 38-05100 Rev. **

I:I = DON'T CARE D = UNDEFINED
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Switching Waveforms

Write/Deselect Sequence

C and C reference to Data Outputs and do not affect Writes. Activity on the

Read Port is unknown.
BWS, LOW = Valid, Byte writes allowed, see Byte write table for details.

D = DON'T CARE D = UNDEFINED

Document #: 38-05100 Rev. ** Page 25 of 29
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Read/Write/Deselect Sequence

Read Port previously deselected.
Any port select can deselect the port.

BWS1.o; both assumed active.

Document #: 38-05100 Rev. **

D = DON'T CARE D = UNDEFINED
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Ordering Information
Speed Package Operating
(MHz) Ordering Code Name Package Type Range
167 CY7C1303Vv25-167BZC/ BA165A 13 x 15 mm FBGA Commercial
133 CY7C1303Vv25-133BzZC/
100 CY7C1303Vv25-100BzC/
167 CY7C1306V25-167BZC/
133 CY7C1306V25-133BZC/
100 CY7C1306V25-100BZC/

Document #: 38-05100 Rev. **
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Package Diagram - 13 X 15 mm FBGA -BA165A
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