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36Mb (1Mx36/2Mx18) NBT
Pipelined XRAM
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Pin compatible and functionally equivalent to
ZBT/NoBL

$ 100% bus utilization

¢ No wait cycles between Read and Write

Fully registered (inputs and outputs) for pipelined
operation

Internally self-timed Read / Write cycle

Byte write capability

Burst capability — linear or interleaved burst order
Common data inputs and data outputs

Clock enable (CKEN) pin to suspend operation
Three chip enables for simple depth expansion
ZZ sleep mode option and stop clock option
IEEE 1149.1 JTAG-compatible boundary scan
Operates from -40°C to 125°C

Supports 167 MHz bus operation
¢ Available speed grades are 167 and 133 MHz

3.3V or 2.5V core power supply
3.3V or 2.5V I/O power supply

XM7A01M36V33A/XM7A02M18V33A available in
165-ball FBGA package,100-pin LQFP package

Selection Guide

December 2018

Functional Description

The XRAM is a new memory architecture designed to provide
high-density and high-performance memory with competitive
price to reduce customer costs. The XRAM uses advanced
DRAM technology and self-refresh architecture to
significantly improve memory density and performance, and
also simplify user interface.

The XM7A01M36V33A and XM7A02M18V33A are 3.3V/2.5V,
1Mx36/2Mx18 synchronous NBT (No Bus Turnaround)
pipelined burst XRAMs with ZBT™ (Zero Bus Turnaround)
and NoBL™ (No Bus Latency) logic, respectively. They are
designed to provide high performance and high density
devices for networking and communication applications. The
XM7A01M36V33A and XM7A02M18V33A are equipped with
the advanced logic required to enable consecutive read/write
operations with data being transferred on every clock cycle.
This feature dramatically improves the throughput of data in
systems that require frequent write/read transitions. The
XM7A01M36V33A and XM7A02M18V33A are pin compatible
and functionally equivalent to ZBT/NoBL devices.

All synchronous inputs pass through registers controlled by a
positive-edge-triggered single clock input. Operations may be
suspended and all synchronous inputs ignored when Clock
Enable, or CKEn is HIGH which when deasserted suspends
operation and extends the previous clock cycle.

All Read, Write and Deselect cycles are initiated by the ADV
input. When the ADV is HIGH the internal burst counter is
incremented. New external addresses can be loaded when
ADV is LOW. Write cycles are internally self-timed and are
initiated by the rising edge of the clock inputs when WEn is
LOW. Separate byte enables allow individual bytes to be
written.

A burst mode pin (MODE) defines the order of the burst
sequence. When tied HIGH, the interleaved burst sequence
is selected. When tied LOW, the linear burst sequence is
selected.

Three synchronous chip enables (CE1n, CE2, CE3n) and an
asynchronous output enable (OEn) provide for easy bank
selection and output tri-state control. In order to avoid bus
contention, the output drivers are synchronously tristated
during the data portion of a write sequence.

Description 167MHz 133MHz Unit
Maximum access time 4.5 4.5 ns
Maximum operating current 240 200 mA
Maximum CMOS standby current 100 100 mA

ZBT is a trademark of Integrated Device Technology, Inc.
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Logic Block Diagram
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Figure 1 Logic Block Diagram - XM7A02M18V33A/XM7A01M36V33A
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Pin Configurations
1 2 3 4 5 6 7 8 9 10 11

A NC A CEln |BWl1n| NC | CE3n | CKEn | ADV/LDn A A NC

B NC A CE2 NC | BWOn | CLK | WEn OEn A A NC

C DQb NC VDDQ | VSS | VSS | VSS | VSS VSS VDDQ | NC DQa
D DQb DQb VDDQ | VDD | VSS | VSS | VSS VDD VDDQ | DQa DQa
E DQb DQb | VDDQ | VDD | VSS | VSS | VSS VDD VDDQ | DQa DQa

F DQb DQb VDDQ | VDD | VSS | VSS | VSS VDD VDDQ | DQa DQa
G DQb DOb | VDDQ | VDD | VSS | VSS | VSS VDD VvDDQ | DQa DQa
H NC NC NC VDD | VSS | VSS | VSS VDD NC NC zZ

J DQb DQb VDDQ | VDD | VSS | VSS | VSS VDD VDDQ | DQa DQa
K DQb DQb | VDDQ | VDD | VSS | VSS | VSS VDD VDDQ | DQa DQa

L DQb DQb VDDQ | VDD | VSS | VSS | VSS VDD VDDQ | DQa DQa
M DQb DQb | VDDQ | VDD | VSS | VSS | VSS VDD VDDQ | DQa DQa
N DQb NC VDDQ | VSS NC NC NC VSS VDDQ NC DQa
P | NC/144M | NC/72M A A TDI Al TDO A A A NC/288M
R| MODE A A A T™MS AO TCK A A A A

Figure 2 XM7A01M36V33A (1M x 36) 165-ball FBGA (15 x 17 x 1.4 mm) pinout
1 2 3 4 5 6 7 8 9 10 11

A NC A CEln NC NC | CE3n | CKEn | ADV/LDn A A A

B NC A CE2 NC NC | CLK | WEn OEn A A NC

C NC NC VDDQ | VSS | VSS | VSS | VSS VSS VDDQ | NC DQa
D NC DQb | VDDQ | VDD | VSS | VSS | VSS VDD VDDQ | NC DQa

E NC DQb VDDQ | VDD | VSS | VSS | VSS VDD VDDQ NC DQa

F NC DQb VDDQ | VDD | VSS | VSS | VSS VDD VDDQ NC DQa
G NC DQb | VDDQ | VDD | VSS | VSS | VSS VDD VDDQ | NC DQa
H NC NC NC VDD | VSS | VSS | VSS VDD NC NC 7

J DQb NC VDDQ | VDD | VSS | VSS | VSS VDD VDDQ | DQa NC

K DQb NC VDDQ | VDD | VSS | VSS | VSS VDD VDDQ | DQa NC

L DQb NC VDDQ | VDD | VSS | VSS | VSS VDD VDDQ | DQa NC

M DQb NC VDDQ | VDD | VSS | VSS | VSS VDD VDDQ | DQa NC

N DQb NC VDDQ | VSS NC NC NC VSS VDDQ | NC NC

P | NC/144M | NC/72M A A TDI Al TDO A A A NC/288M
R MODE A A A T™MS A0 TCK A A A A

Figure 3 XM7A02M18V33A (2M x 18) 165-ball FBGA (15 x 17 x 1.4 mm) pinout
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Figure4 XM7A02M18V33A/ XM7A01M36V33A 100-pin LQFP (14 x 20 x 1.4 mm) pinout

Document Number: 001-00036 Rev. A1

Page 5 of 33



. L XM7A01M36V33A
(@ XINGM=M XM7A02M18V33A

Pin Definitions

Pin Name I/O Type Pin Description
CLK Input Clock input. Used to capture all synchronous inputs to the device.
Clock qualified with CKEn is LOW.
CKEnN Input Clock enable input, active LOW.
When HIGH, the clock signal is masked. Used to extend the previous cycle when
required.
CEln Input Chip enable 1 input, active LOW.

Sampled on the rising edge of CLK.

Used in conjunction with CE2 and CE3n to select/deselect the device.
CE2 Input Chip enable 2 input, active HIGH.

Sampled on the rising edge of CLK.

Used in conjunction with CE1n and CE3n to select/deselect the device.
CE3n Input Chip enable 3 input, active LOW.

Sampled on the rising edge of CLK.

Used in conjunction with CE1n and CEZ2 to select/deselect the device.

A,A1,A0 Input Address input. Al, AO are burst address.
BW1n, Input Byte write select inputs, active LOW.
BWON BWOn controls DQa; BW1n controls DQb for X36.
No Byte mode for X18; BW1n and BWOn are NC.
WEn Input Write enable input, active LOW. Sampled on the rising edge of the CLK.

When LOW, a write sequence is initiated.
When HIGH, a read sequence is initiated.

ADV/LDn Input Advance/load address control
When LOW, a new address can be loaded into the device.
When HIGH, the internal burst counter is advanced.

MODE Input Mode input. Selects the burst order of the device.

When LOW, a linear burst order is selected.

When HIGH, an interleaved burst order is selected. Default leaker to HIGH.

DQb, DQa 1/0 Bidirectional data I/0O

During write cycles, bus data are sampled into data-in registers at the rising edge
of the CLK.

During read cycles, memory data are sent to the DQ bus. The output enable is

controlled by OEn signal.

OEn Input Output enable input, active LOW. Masked during a write sequence.
When LOW, the DQ /O pins can behave as outputs.

When HIGH, the DQ I/O pins are tri-stated, and act as input data pins.
TCK Input JTAG clock input.

TDI Input JTAG serial data input. Sampled on the rising edge of TCK.
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Pin Definitions (continued)

Pin Name | 1/O Type Pin Description

TMS Input JTAG mode select input. Controls the TAP controller state machine. Sampled on
the rising edge of TCK.

TDO Output | JTAG serial data output. Delivers data on the negative edge of TCK.

YA Input ZZ sleep input, active HIGH. The input puts device into sleep mode. Default
leaker to LOW.

VoD Supply 2.5V or 3.3V core power supply.

Vbbpg Supply 2.5V or 3.3V 10 power supply.

Vss Supply Ground for the device.

NC - Not connected to the device.

Document Number: 001-00036 Rev. A1 Page 7 of 33
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Functional Overview

The XM7A01M36V33A and XM7A02M18V33A are
synchronous pipelined burst XRAMs designed specifically to
eliminate wait states during write/read transitions. All
synchronous inputs pass through input registers controlled
by the rising edge of the clock. The clock signal is qualified
with the clock enable input signal (CKEn). If CKEn is HIGH,
the clock signal is not recognized and all internal states
are maintained. All data outputs pass through output
registers controlled by the rising edge of the clock.
Operations can be initiated by asserting all three chip
enables (CE1n, CE2, CE3n) active at the rising edge of the
clock. If clock enable (CKEn) is active LOW and ADV/LDn
is asserted LOW, the address presented to the device will
be latched. The access can either be a read or write
operation, depending on the status of the write enable
(WEnN). BW1n/BWOn can be used to conduct byte write
operations. Write operations are qualified by the write enable
(WEn). All writes are simplified with on-chip synchronous
self-timed write circuitry. Three synchronous chip enables
(CE1n, CE2, CE3n) and an asynchronous output enable
(OEn) simplify depth expansion. All operations (reads, writes,
and deselects) are pipelined. ADV/LDn should be driven
LOW after the device has been deselected in order to load
a new address for the next operation.

Single Read Accesses

A read access is initiated when the following conditions are
satisfied at clock rise: (1) CKEn is asserted LOW, (2) CE1n,
CE2, CE3n are all asserted active, (3) the write enable input
signal WEn is deasserted HIGH, and (4) ADV/LDn is
asserted LOW. The address presented to the address
inputs is latched into the address register and presented to
the memory core and control logic. The control logic
determines that a read access is in progress and allows the
requested data to propagate to the input of the output
register. At the rising edge of the next clock the requested
data is allowed to propagate through the output register and
onto the data bus provided OEn is active LOW. After the first
clock of the read access the output buffers are controlled by
OEn and the internal control logic. OEn must be driven LOW
in order for the device to drive out the requested data.
During the second clock, a subsequent operation
(read/write/deselect) can be initiated. Deselecting the device
is also pipelined. Therefore, when the XRAM is deselected
at clock rise by one of the chip enable signals, its output will
tri-state following the next clock rise.

Burst Read Accesses

The XM7A01M36V33A and XM7A02M18V33A have an
on-chip burst counter that allows the user the ability to
supply a single address and conduct up to four reads
without reasserting the address inputs. ADV/LDn must be
driven LOW in order to load a new address into the XRAM.
The sequence of the burst counter is determined by the
MODE input signal. A LOW input on MODE selects a linear
burst mode, a HIGH selects an interleaved burst sequence.
Both burst counters use A0 and Al in the burst sequence,
and will wrap around when incremented sufficiently. A HIGH
input on ADV/LDn will increment the internal burst counter

Document Number: 001-00036 Rev. A1
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regardless of the state of chip enables inputs or WEn. WEn
is latched at the beginning of a burst cycle. Therefore, the
type of access (read or write) is maintained throughout the
burst sequence.

Single Write Accesses

Write access are initiated when the following conditions are
satisfied at clock rise: (1) CKEn is asserted LOW, (2) CE1n,
CE2 and CE3n are all asserted active, and (3) the write
signal WE is asserted LOW. The address presented to the
address inputs is loaded into the address register. The write
signals are latched into the control logic block. On the
subsequent clock rise the data lines are automatically
tri-stated regardless of the state of the OEn input signal.
This allows the external logic to present the data on DQa
and DQb. In addition, the address for the subsequent
access (read/write/deselect) is latched into the address
register. On the next clock rising edge, the data presented to
DQa and DQb inputs (or a subset for byte write operations)
is latched into the device and the write operation is finished.

The byte data (18 1/0Os) written during the write operation is
controled by BWI1n and BWOn signals for
XM7A01M36V33A and XM7A02M18V33A  devices.
Asserting the write enable input (WE) with the selected byte
write select (BW1n/BWOn) input will selectively write to only
the desired 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. Byte write capability has been included in order
to greatly simplify read/modify/write sequences, which can
be reduced to simple byte write operations.

Because the XM7A01M36V33A and XM7A02M18V33A are
common /O devices, data should not be driven into the
device while the outputs are active. The output enable
(OEN) can be deasserted HIGH before presenting data to
the DQa and DQb inputs. Doing so will tri-state the output
drivers. As a safety precaution, DQa and DQb are
automatically tri-stated during the data portion of a write
cycle, regardless of the state of OEn.

Burst Write Accesses

The XM7A01M36V33 and XM7A02M18V33 have an on-chip
burst counter that allows the user the ability to supply a
single address and conduct up to four write operations
without reasserting the address inputs. ADV/LDn must be
driven LOW in order to load the initial address.

When ADV/LDn is driven HIGH on the subsequent clock rise,
the chip enables (CE1n, CE2, and CE3n) and WEn inputs
are ignored and the burst counter is incremented.

The correct BW1n/BWOn inputs must be driven in each
cycle of the burst write in order to write the correct bytes of
data.

Sleep Mode

The ZZ input pin is an asynchronous input. Asserting ZZ
places the XRAM 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”
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mode are not considered valid nor is the completion of the remain inactive for the duration of tzzrec after the ZZ input
operation guaranteed. The device must be deselected prior returns LOW.
to entering the “sleep” mode. CE1n, CE2 and CE3n must

Interleaved Burst Address Table

(MODE = Floating or Vo)

First Address Second Address Third Address Fourth Address
A1l:A0 A1:A0 Al1l:A0 Al1l:A0
00 01 10 11
01 00 11 10
10 11 00 01
11 10 01 00

Linear Burst Address Table

(MODE = GND)
First Address Second Address Third Address Fourth Address
Al1l:A0 Al1l:AO0 Al:A0 Al:A0
00 01 10 11
01 10 11 00
10 11 00 01
11 00 01 10

Document Number: 001-00036 Rev. A1 Page 9 of 33
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Truth Table
The Truth Table for parts XM7A01M36V33A/XM7A02M18V33A is as follows.
. ADV BW1n
Operation Address | CEn | ZZ WEn OEn | CKEn | CLK DQ
/LDn /BWON
Deselect cycle None H L L X X X L L-H | Tri-state
Continue deselect .
None X L H X X X L L-H | Tri-state
cycle
Read cycle Data
. External L L L H X L L L-H
(begin burst) Out
Read cycle Data
. Next X L H X X L L L-H
(continue burst) Out
NOP/dummy read .
] External L L L H X H L L-H | Tri-state
(begin burst)
Dummy read .
. Next X L H X L X L L-H | Tri-state
(continue burst)
Write cycle
] External L L L L H X L L-H | Dataln
(begin burst)
Write cycle
. Next X L H X L X L L-H | Dataln
(continue burst)
NOP/write abort .
. None L L L L H X L L-H | Tri-state
(begin burst)
Write cycle .
. Next X L H X H X L L-H | Tri-state
(continue burst)
Stall Current X L X X X X H L-H -
Sleep mode None X H X X X X X X | Tri-state
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IEEE 1149.1 Serial Boundary Scan (JTAG)

The XM7A01M36V33A and XM7A02M18V33A incorporate
a serial boundary scan Test Access Port (TAP). This port
operates in accordance with IEEE Standard 1149.1-1990
but does not include all functions required to be in full
compliance with 1149.1. These functions from the IEEE
specification are excluded because they place an added
delay in the critical speed path of the XRAM. The TAP
controller operates in a manner that does not conflict with
the performance of other devices using 1149.1 fully
compliant TAPs.

Disabling the JTAG Feature

The XRAM can operate without using the JTAG feature. To
disable the TAP controller, TCK must be tied LOW (Vss) to
prevent clocking of the device. TDI and TMS are internally
pulled up and may be disconnected. They may alternately
be connected to Vpp through a pull-up resistor. TDO should
be left disconnected. Upon power-up, the device will come
up in a reset state which will not interfere with the operation
of the device.

Test Access Port (TAP)

Test Clock (TCK)

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 (TMS)

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 ball unconnected if the TAP is not
used. The ball is pulled up internally, resulting in a logic
HIGH level.

Test Data-In (TDI)

The TDI pin is used to serially input information to the
registers and can be connected to the input of any of the
registers. The register between TDI and TDO is chosen by

the instruction that is loaded into the TAP instruction register.

For information on instruction register loading, see the TAP
Controller State Diagram. TDI is internally pulled up and can
be disconnected if the TAP is unused in an application. TDI
is connected to the Most Significant Bit (MSB) of 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 on the current
state of the TAP state machine (see Instruction Codes). The
output changes on the falling edge of TCK and TDO is
connected to the Least Significant Bit (LSB) of any register.

Performing a TAP Reset

A RESET is performed by forcing TMS HIGH (Vop) for five
rising edges of TCK. This RESET does not affect the
operation of the XRAM and may be performed while the
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XRAM is operating. 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 balls and
allow data to be scanned into and out of the XRAM test
circuitry. Only one register can be selected at a time through
the instruction register. Data is serially loaded into the TDI
ball on the rising edge of TCK. Data is output on the TDO ball
on the falling edge of TCK.

Instruction Register

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. (See TAP Controller Block
Diagram) At 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
previously described.

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 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 the TDI and TDO balls. This allows data to be
shifted through the XRAM 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 input and
output pins on the XRAM. Several no connect (NC) pins are
also included in the scan register to reserve pins for higher
density devices. The x36 configuration has a 75-bit-long
register and the x18 configuration also has a 75-bit-long
register. 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 instructions 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 XRAM 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 XRAM 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 Definitions table.

Page 11 of 33



(@XNGMEM

TAP Instruction Set

Overview

Eight instructions are possible with the three-bit instruction
register and all combinations are listed in the Instruction
Code table. Three of these instructions are listed as
RESERVED and should not be used and the other five
instructions are described below. The TAP controller used in
this XRAM is not fully compliant with the 1149.1 convention
because some mandatory instructions are not fully
implemented. The TAP controller cannot be used to load
address, data or control signals and cannot preload the
Input or Output buffers. The XRAM does not implement the
1149.1 commands EXTEST or INTEST or the PRELOAD
portion of SAMPLE/PRELOAD; instead 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 from the instruction register through
the TDI and TDO pins. To execute an instruction once it is
shifted in, the TAP controller must be moved into the
Update-IR state.

EXTEST

EXTEST is a mandatory 1149.1 instruction which is to be
executed whenever the instruction register is loaded with all
0s. Because EXTEST is not implemented in the TAP
controller, this device is not 1149.1 standard compliant. The
TAP controller recognizes an all-0 instruction. When an
EXTEST instruction is loaded into the instruction register,
the XRAM responds as if a SAMPLE/PRELOAD instruction
has been loaded. There is a difference between the
instructions. Unlike the SAMPLE/PRELOAD instruction,
EXTEST places the XRAM outputs in a High-Z state.

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 balls and
allows the IDCODE to be shifted out of the device when the
TAP controller 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.

SAMPLES Z

The SAMPLE Z instruction causes the boundary scan
register to be connected between the TDI and TDO balls
when the TAP controller is in a Shift-DR state. It also places
all XRAM outputs into a high Z state.

Document Number: 001-00036 Rev. A1

XM7A01M36V33A
XM7A02M18V33A

SAMPLE/PRELOAD

SAMPLE/PRELOAD is a 1149.1mandatory instruction. The
PRELOAD portion of this instruction is not implemented, so
the TAP controller is not fully 1149.1 compliant. When the
SAMPLE/PRELOAD instruction 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 captured in
the boundary scan register.

It is important to realize that the TAP controller clock
operates at a frequency up to 10 MHz, while the XRAM
clock runs more than an order of magnitude faster. Because
of the clock frequency differences, it is possible that during
the Capture-DR state, an input or output will undergo a
transition. The TAP may attempt a signal capture while in
transition (metastable state). The device will not be harmed,
but there is no guarantee of the value that will be captured or
repeatable results.

To guarantee that the boundary scan register will capture
the correct value of a signal, the XRAM signal must be
stabilized long enough to meet the TAP controller's capture
set-up plus hold times (tcs and tch). To ensure that the
XRAM clock input is captured correctly, designs need a way
to stop (or slow) the clock during a SAMPLE/PRELOAD
instruction. If this is not an issue, it is possible to capture all
other signals and simply ignore the value of the CLK
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
boundary 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 to 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
register and the TAP is placed in a Shift-DR state, the
bypass register is placed between the TDI and TDO balls.
The advantage 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.

Page 12 of 33



. L XM7A01M36V33A
(@ XINGM=M XM7A02M18V33A

TAP Controller State Diagram

TEST-LOGIC
RESET

A

SELECT
IR-SCAN

RUN-TEST/ "\ 1 _ 7 SELECT 1
'DLy A "~ DR-SCAN

A

4

1
—( CAPTURE-DR

U

(=]
|

»- SHIFT-DR

!

'y

1

UPDATE-IR
11 0

1

1

UPDATE-DR )-a—-
1|1 0

Figure 5 Tap Controller State Diagram
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TAP Controller Block Diagram
Bypass Register o
2| 1 >
Instruction Register
oI Se_lection Se_lect_ion 00
Circuitry »l 31130/ 29 201 o Circuitry
Identication Register
X 211 >
Boundary Scan Register
TCK —
TAP CONTROLLER
TMS —»

TAP Electrical Characteristics

Figure 6 Tap Controller Block Diagram

Over the Operating Range

Parameter Description Test Conditions Min Max Unit
Vohi1 Output HIGH Voltage | lon=-4 mA, Vopq = 3.3V 24 - \%
lon=-1mA, Vbopg = 2.5V 2.0 - \%
Vo2 Output HIGH Voltage | lon =-100 pA | Vopg = 3.3V 2.9 - Y,
Vpbpg = 2.5V 2.1 - Y,
VoL Output LOW Voltage loo=8.0mA | Vbbo =3.3V - 0.4 \%
loo =1 mA Vbpg = 2.5V - 0.4 \%
Vorz2 Output LOW Voltage lo. =100 pA Vppg = 3.3V - 0.2 \%
Vbpg = 2.5V - 0.2 \%
Vi Input HIGH Voltage Vopg = 3.3V 2.0 Vop + 0.3 \Y,
Vbpg = 2.5V 1.7 Vop + 0.3 \%
Vi Input LOW Voltage Vbbpg = 3.3V -0.3 0.8 \%
Vpbpg = 2.5V -0.3 0.7 Y,

Ix Input Load Current GND < V< Vbpo -5 5 HA

Document Number: 001-00036 Rev. A1
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TAP AC Switching Characteristics
Over the Operating Range

Parameter | Description Min Max Unit
Clock
teve TCK Clock cycle time 20 - ns
tre TCK Clock frequency - 50 MHz
trH TCK Clock HIGH time 8 - ns
tr TCK Clock LOW time 8 - ns
Output Times
troov TCK Clock LOW to TDO valid - 4 ns
troox TCK Clock LOW to TDO invalid 0 - ns
Setup Times
trmss TMS setup to TCK Clock Rise 2 - ns
trois TDI setup to TCK Clock Rise 2 - ns
Hold Times
trmsH TMS hold after TCK Clock Rise 2 - ns
tToiH TDI hold after Clock Rise 2 - ns
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TAP Timing and Test Conditions

3.3V TAP AC Output Load Equivalent 3.3V TAP AC Test Conditions
1.5V
o
ALL INPUT PULSES
500 3.3V o 90%
TDO L5 L5
10% 10%
2,=50Q C.=20pF GND
1 Ins — 1Ins
(@ GND (b)
2.5V TAP AC Output Load Equivalent 2.5V TAP AC Test Conditions
1.25V

ALL INPUT PULSES

50Q 2.5V 90% 90%
00 1.25 1.25
10%. 10%
2,=50Q C,=20pF GND
I Ins 4 Ins
(d)

() GND

Figure 7 TAP Test Conditions

Test
Clock /
(Tek) ——/| \

|
Test MODE Select ‘ |
(TMS) .

\ tros | trom
o

Test Data-In ‘
(TDI)

Test Data-

out

(TDO)
DON'T CARE % UNDEFINED %

Figure 8 TAP Timing
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Identification Register Definitions

Instruction Field Code (X18) Code (X36) Description
Revision Number (31:28) 4'b0000 4'b0000 Describes the version number
Product Type (27:25) 3'b010 3'b010 The product is for sync-XRAM
IO Width Selection (24:19) | 6'0000011 6'b000101 IO width
Sub-product Type (18:16) 3'b100 3'b100 Defines memory type and
architecture

Address Width (15:13) 3'b110 3'b101 Address width

Byte Mode Select (12) 1'b0 1'bl 1 = Support Byte mode, 0 = Do not
support

XM JEDEC ID Code (11:1) | 11'b10011000100 | 11'b10011000100 | Enables unique identification of
XRAM vendor

ID Register Presence 1bl 1bl Indicates the presence of an ID

Indicator(0) register

Scan Register Size

Register Name Bit Size
1M x 36 2M x 18
Instruction 3 3
Bypass 1 1
ID 32 32
Boundary scan 70 53
Instruction Codes
Instruction Code Description
EXTEST 3'b000 | Captures I/O ring contents.
IDCODE 3'b001 | Loads the ID register with the vendor ID code and places the register
between TDI and TDO. This operation does not affect XRAM operations.
SAMPLE Z 3'b010 | Captures I/O ring contents. Places the boundary scan register between
TDI and TDO. Forces all XRAM output drivers to a High Z state.
RESERVED 3'b011 | Do Not Use: This instruction is reserved for future use.
SAMPLE/PRELOAD | 3'b100 | Captures I/O ring contents. Places the boundary scan register between
TDI and TDO.
Does not affect XRAM operation.
RESERVED 3'h101 | Do Not Use: This instruction is reserved for future use.
RESERVED 3'h110 | Do Not Use: This instruction is reserved for future use.
BYPASS 3'b111l | Places the bypass register between TDI and TDO.
This operation does not affect XRAM.
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Boundary Scan Exit Order
Bump ID | Bump ID Bump ID | Bump ID Bump ID | Bump ID

Bit # (X36) (X18) Bit # (X36) (X18) Bit # (X36) (X18)
1 A10 Al10 25 A7 A7 49 E10 NC

2 A9 A9 26 H11 H11 50 E11l E11

3 B9 B9 27 R1 R1 51 F10 NC

4 R2 R2 28 N1 N1 52 F11 F11

5 NC NC 29 M2 NC 53 G10 NC

6 NC NC 30 M1 M1 54 Gl1 Gl1
7 R6 R6 31 L2 NC 55 C11 Ci11
8 P6 P6 32 L1 L1 56 D2 D2

9 P8 P8 33 K2 NC 57 D1 NC

10 P4 P4 34 K1 K1 58 E2 E2

11 R8 R8 35 J2 NC 59 El NC

12 R4 R4 36 J1 J1 60 F2 F2

13 P9 P9 37 N11 NC 61 F1 NC

14 P3 P3 38 M10 M10 62 G2 G2

15 R9 R9 39 M11 NC 63 Gl NC

16 R3 R3 40 L10 L10 64 Ad Ad

17 P10 P10 41 L11 NC 65 B5 B5

18 B2 B2 42 K10 K10 66 A3 A3

19 R10 R10 43 K11 NC 67 B7 B7

20 R11 R11 44 J10 J10 68 A8 A8

21 NC All 45 J11 NC 69 B3 B3

22 B10 B10 46 Cl1 C1l1 70 A6 A6

23 A2 A2 47 D10 NC 71 B8 B8

24 B6 B6 48 D11 D11

Document Number: 001-00036 Rev. A1
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Maximum Ratings

Item Description

Storage temperature

—-65°Cto + 150 °C

Ambient temperature with power applied

-55°Cto+125°C

Supply voltage on Vop relative to GND

-05Vto+46V

Supply voltage on Vopq relative to GND

-0.5Vto + Vop

DC to outputs in tri-state

—0.5VtoVopg +0.5V

DC input voltage

—-05VtoVop+0.5V

Current into outputs (LOW) 20 mA
Static discharge voltage (per MIL-STD-883, method 3015) > 2000 V
Latch-up current > 200 mA
Operating Range
Range Ambient Temperature Vop (3.3V-25YV) Vbpo
Commercial 0°Cto+70°C
. Voo — 5% / + 10% 2.5V —-5%to Vop
Industrial -40°Cto+85°C

Document Number: 001-00036 Rev. A1
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Electrical Characteristics
Over the Operating Range
Parameter Description Test Conditions Min Max Unit
Vop Power Supply Voltage | for 3.3 V Vop 3.135 3.6 \Y,
for 2.5V Voo 2.375 2.75 Y,
Voo I/O Supply Voltage for 3.3V I/O 3.135 Vop \%
for 25V 1/O 2.375 Vbp Y,
Von Output HIGH Voltage for 3.3V /O lon = -4.0 mA 24 - \%
for 25V 1/O lon =-1.0 mA 2.0 - Y,
VoL Output LOW Voltage for 3.3V I/O loL =8.0 mA - 0.4 \%
for 25V 1/O lon = 1.0 mA - 0.4 vV
Vi Input HIGH Voltage for 3.3V 1/O 20 | Voo +0.3 \Y,
for2.5V I/O 1.7 Voo + 0.3 \)
Vi Input LOW Voltage for 3.3V 1/O -0.3 0.8 \Y,
for2.5V I/O -0.3 0.7 \%
Ix Input Leakage Current | GND <V, < Vppo 5 5 A
except ZZ and MODE
Input Current of MODE | Input = Vss -90 - MA
Input = Vop - 5 MA
Input Current of ZZ Input = Vss -5 - MA
Input = Vop - 90 MA
loz Output Leakage GND < V< Vppg, output disabled 5 5 A
Current
Iop Vop Operating Supply Vpp = Max, lout=0mA, | 6.0ns cycle,
f = fuax= Llteve 167MHz ) 240 mA
7.5ns cycle,
133MHz ) 200 mA

Notes: Power-up: Assumes a linear ramp from OV to Voo (min) within 200ms. During this time Viu < Vop and Vobq < Vop.

Document Number: 001-00036 Rev. A1
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Electrical Characteristics (continued)
Over the Operating Range
Parameter Description Test Conditions Min Max Unit
IsB1 Automatic CE Max Vop, device 6.0ns cycle, 100 A
Power-down deselected, Vin= VK Or 167MHz
Current-TTL Inputs ViNS Vi, = fuax = L/teve | 7.5ns cycle,
- 100 mA
133MHz
IsB2 Automatic CE Max Vbp, device 6.0ns cycle, o5 A
- m
Power-down deselected, Vin< 0.3V or | 167TMHz
Current-CMOS Inputs | ViNn2 Vppe-0.3V,f=0 7.5ns cycle,
- 95 mA
133MHz
IsB3 Automatic CE Max Vop, device 6.0ns cycle, 100 A
- m
Power-down deselected, Vin2 Vi1 Or 167MHz
Current-TTL Inputs VINE Vi, f=0 7.5ns cycle,
- 100 mA
133MHz
IsBa Automatic CE Max Vop, device 6.0ns cycle, 95 A
- m
Power-down deselected, Vin< 0.3V or | 167TMHz
Current-CMOS Inputs | Vin2 Vbpg- 0.3V, f =fuax | 7.5ns cycle, 95 A
- m
= 1/tevc 133MHz

Notes: Power-up: Assumes a linear ramp from 0V to Voo (min) within 200ms. During this time Vi1 < Voo and Vobq < Vop.

Document Number: 001-00036 Rev. A1
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ZZ Mode Electrical Characteristics

Parameter Description Test Conditions Min Max Unit
Ibbzz Sleep mode standby current ZZ 2\pp-0.2V - 120 mA
tzzs Device operation to ZZ ZZ2\Vpp-0.2V - 2tcve ns
tzzrec ZZ recovery time 2Z<0.2V 2tcye - ns
tzz ZZ active to sleep current This parameter is sampled - 2tcve ns
trzzi ZZ Inactive to exit sleep current | This parameter is sampled 0 - ns

Capacitance

Parameter Description Test Conditions Max Unit
CAapDRESS Address input capacitance 6 pF
Cbata Data input capacitance 5 pF

- - TA=25°C,f=1MHz, Vopo =3.3V,
CcrrL Control input capacitance 8 pF
- - Vbpg = 3.3V
Ccrk Clock input capacitance 6 pF
Cuo Input/output capacitance 5 pF
Thermal Resistance

L . 165-ball FBGA LQFP 100 .

Parameter Description Test Conditions Unit
Package Package
Thermal resistance Test conditions follow

Oia 23.9 315 °C/W

(junction to ambient) | standard test methods and

_ procedures for measuring
Thermal resistance .
Ouc . . thermal impedance, per 5 6.2 °C/IW

(junction to case)
EIA/JESD51.
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AC Test Loads and Waveforms

3.3V I/0 Test Load

R=317Q
3.3V
OUTPUT ALL INPUT PULSES
QUTPUT VDDQ R 90%
k=500 5pF R=3510
GI op 10%
V=157 INCLUDING JIGL L _
b AND SCOPE <lns € <lns
(a) (b) (¢)
2.5V 1/0 Test Load
R=1667Q
2.5V
OUTPUT ALL INPUT PULSES
QUTPUT vhDQ 90% 90%
R=50Q 5ok R=1535 0 1 .
T "
V,=1. 25V INCLUDING JT6L L « <
AND SCOPE <lns <lIns
(a) (b) ()

Figure 9 AC Test Loads and Waveforms
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Switching Characteristics
Over the Operating Range

Parameter Description 167z 133MHz Unit

Min Max Min Max

trower VCC(typical) to the first access Read or Write 1 - 1 - ms
Clock

teve Clock cycle time 6 - 7.5 - ns
Fnmax Maximum operating frequency - 167 - 133 MHz
ten Clock HIGH 2 - 2 - ns
teL Clock LOW 2 - 2 - ns
Output Time

tco Data output valid after CLK rise - 4.5 - 4.5 ns
toev OEn LOW to output valid 2.2 - 2.2 - ns
tooH Data output hold after CLK rise 1.7 - 1.7 - ns
tcHz Clock to high Z - 3.8 - 3.8 ns
teLz Clock to low Z 2.2 - 2.2 - ns
toeLz OEn LOW to output low z 3.2 3.2 ns
toeHz OEn HIGH to output high z 0 0 ns
Setup Times

tas Address setup before CLK rise 0.5 - 0.5 - ns
tos Data input setup before CLK rise 0.5 - 0.5 - ns
tekens CKEn setup before CLK rise 0.5 - 0.5 - ns
twes WERn, BWxn setup before CLK rise 0.5 - 0.5 - ns
taLs ADV/LDn setup before CLK rise 0.5 - 0.5 - ns
tces Chip select setup 0.5 - 0.5 - ns
Hold Times

ta Address hold after CLK rise 0.5 - 0.5 - ns
toH Data input hold after CLK rise 0.5 - 0.5 - ns
tekenn CKEn hold after CLK rise 0.5 - 0.5 - ns
twen WERn, BWxn hold before CLK rise 0.5 - 0.5 - ns
taLH ADV/LDn hold before CLK rise 0.5 - 0.5 - ns
tcen Chip select hold after CLK rise 0.5 - 0.5 - ns
Notes

Value 3.2 and value 0 are guaranteed by design.
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Switching Waveforms

10

}

CEn

R

| teo

| |
| |
| |
| |
DQ
| |
| |
| |
| |
| |

I
I
OEn | |
! ! ! ! I ! !
I I I I I I I
| | | | | | | | |
COMMAND WRITE WRITE BURST READ READ BURST WRITE READ WRITE DESELECT
D (A1) D (A2) WRITE Q(A3) Q(A4) READ D (A5) Q(A6) D (A7)
D(A2+1) Q(A4+1)

DO NOT CARE UNDEFINED

Figure 10 Read and Write Cycle Timing

Notes
When CEn is LOW, CE1lnis LOW, CE2 is HIGH and CE3n is LOW. When CEn is HIGH, CE1n is HIGH, or CE2 is LOW or CE3n is HIGH

BWxn indicate BW1n or BWOn or both.

Document Number: 001-00036 Rev. A1 Page 25 of 33



. L XM7A01M36V33A
(@ XINGM=M XM7A02M18V33A

Switching Waveforms (continued)

§4

]

w7 | T // T 7
DA I 5 XD o

1 2 3 4 5 6 7 8 9 10
oo T[T AT
SNV VA Y
S/ N/ N1/ N N N e
T am 1111 111 1

//

| tCHZ

NS

| | | |
| | | | | | |
M —— Uoom)—G__svon R G—ou) iXeas)f)
| | | T
| | | | | | | | |
COMMAND WRITE READ STALL READ WRITE STALL NOP READ DESELECT | CONTINUE
D(AL) Q(A2) Q(A3) D(A4) Q(A5) DESELECT
DO NOT CARE UNDEFINED
Figure 11 NOP, STALL and DESELECT Cycles
1 2 3 4 5 6 7 8
CLK /N S f
7z j( tzz
tzzi | tzZREC
‘ tRZZT.
<—|
Tsupply \L +
ALL INPUTS
(except 77) W MDeselect or Read 0nly>< Normal cycle

OUTPUTS (Q)

Figure 12 ZZ Mode Timing

Notes
When CEn is LOW, CE1lnis LOW, CE2 is HIGH and CE3n is LOW. When CEn is HIGH, CE1n is HIGH, or CE2 is LOW or CE3n is HIGH

BWxn indicate 5 or BWOn or both.
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Ordering Information
The table below contains only the parts that are currently available. If you don’t see what you are looking for,

XM7A01M36V33A
XM7A02M18V33A

please contact your local sales representatives.

Speed
(I\IjIH ) Ordering Code x36 Package Type Operating Range
z
167 XM7A01M36V33A60BGCT 165-ball FBGA (15 x 17 x 1.4mm) Pb-free Commercial
XM7A01M36V33A60BGIT 165-ball FBGA (15 x 17 x 1.4mm) Pb-free Industrial
133 XM7A01M36V33A75BGCT 165-ball FBGA (15 x 17 x 1.4mm) Pb-free Commercial
XM7A01M36V33A75BGIT 165-ball FBGA (15 x 17 x 1.4mm) Pb-free Industrial

Speed Ordering Code x36 Package Type Operating Range
(MHz)
167 XM7A01M36V33A60LQCT 100-pin LQFP (14 x 20 x 1.4 mm) Commercial
XM7A01M36V33A60LQIT 100-pin LQFP (14 x 20 x 1.4 mm) Industrial
133 XM7A01M36V33A75LQCT 100-pin LQFP (14 x 20 x 1.4 mm) Commercial
XM7A01M36V33A75LQIT 100-pin LQFP (14 x 20 x 1.4 mm) Industrial
Speed i .
(MH2) Ordering Code x18 Package Type Operating Range
167 XM7A02M18V33A60BGCT 165-ball FBGA (15 % 17 x 1.4mm) Pb-free Commercial
XM7A02M18V33A60BGIT 165-ball FBGA (15 % 17 x 1.4mm) Pb-free Industrial
133 XM7A02M18V33A75BGCT 165-ball FBGA (15 x 17 x 1.4mm) Pb-free Commercial
XM7A02M18V33A75BGIT 165-ball FBGA (15 x 17 x 1.4mm) Pb-free Industrial

Speed Ordering Code x18 Package Type Operating Range
(MHz)
167 XM7A02M18V33A60LQCT 100-pin LQFP (14 x 20 x 1.4 mm) Commercial
XM7A02M18V33A60LQIT 100-pin LQFP (14 x 20 x 1.4 mm) Industrial
133 XM7A02M18V33A75LQCT 100-pin LQFP (14 x 20 x 1.4 mm) Commercial
XM7A02M18V33A75LQIT 100-pin LQFP (14 x 20 x 1.4 mm) Industrial

Document Number: 001-00036 Rev. A1
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Ordering Code Definitions

XM7A02M 18V33 A60LQIT

+ Company info

« XingMem « Packing

* TR=Tape & Reel

« TU=Tube

*« T=Tray

* Interfacetype
* 6A=RLD
* 6B =DDR3
+ 6C=LPDDR3 +  Temperature gra_de
* 6E=DDR4 _— *+ C=Com mfermal (0-70°C)
* 6F =LPDDR4 +  Address density * 1= Industrlal_(-40-85°c) .
* 7A=SyncNBTPL * Example c A= Automotl\{e (-40-105°C)
¢ 7B =SyncNBTFT 02M = 2M * AA =Automotive (-40-125°C)
¢ 7C=SyncPipeline SCD
* 7D =Sync Pipeline DCD
* TE=SyncFL - + Package type
* 7F=DDRII + 10 config . BGBGA
+ 7G=DDRII+ + Example . TSTSOP
* TH=QR 18 = 18bits . TQTOFP
* 7I=QR+ * LQLQFP
* 8A =Standard Async . Speed
- 8B= Lovyer Power . - Example
* 9A =Serial SRAM + Operation Voltage 60 = 6.0ns
* V33=33Vor25Vv ’
* V18=1.8V
* Die Rev
* AtoZ
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Package Diagrams

(D]
(DT} COTROL DIMENSIONS ARE IN MILLIMETERS.
{D2} A
A2 MILLIMETER INCH
- ‘ @ ~—A1 | symBoL
MIN. | NOM. | MAX. | MIN. | NOM.| MAX.
I0000000000NANANNN0NNNNNANNNN] ol |, o T T o
= = =}
—] ) A1 | 0.05| — | 0.15 |0.002 0.006
— —/ .l
— = A2 | 1.35| 1.40 | 1.45 |0.053|0.055|0.057
— —1
—] — D 22.00 BSC. 0.866 BSC.
— = = £859 D1 20.00 BSC. 0.787 BSC.
— = = 16.00 BSC. 0.630 BSC.
—| |\ ) S | I
H @@ FE E Eq 14.00 BSC. 0.551 BSC.
= = R2 |0.08 | — | 0.20 |0.003| — |0.008
— —1
— — Ry |008 | — 0.003| — | —
 —  —
— = 6 |o 35| 7 |O 35| 7
= © = 6, o | — o | — | —
—  —
- U Gz |11 | 12 1311 | 1z 13
I R ) S e i [z | aw | |z | 1w
== —l— —
= lex mn c 0.09 0.20 |0.004 0.008
L 0.45 | 0.60 | 0.75 |0.018|0.024|0.030
[V I N . > ME [ 1.00 REF 0.039 REF
61 b []dsd WIE[A-BCPE) S 0,20‘ — ‘ — o.ooa‘ — ‘ —
Vs )
ol i

[-C—|SEATING PLANE

BEEEE
i GAGE PLANT
NOTES
T00L 1. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
SYMBOL MILLIMETER INCH ALLOWABLE PROTRUSION IS 0.25mm PER SIDE. D1 AND F1 ARE
MIN. NOM.WAX M\N.\NOM‘WAXV MAXIMUN PLASTIC BODY SIZE DIMENSIONS INCLUDING MOLD MISMATCH.

b |0.22]0.30]0.38]0.003j0.012]0.015

e 0.65 BSC. 0.026 BSC.

D2 18.85 0.742 2. DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION.

E2 12.35 0.486 ALLOWABLE DAMBAR PROTRUSION SHALL NOT CAUSE THE

TOLERANCES OF FORM AND POSITION LEAD WIDTH TO EXCEED THE MAXIMUM b DIMENSION BY

0aa 0.20 9.008 MORE THAN 0.08mm.

bbb 0.20 0.008

ccce 0.10 0.004 DAMBAR CAN NOT BE LOCATED ON THE LOWER RADIUS

ddd 0.13 0.005 OR THE FOOT. MINIMUM SPACE BETWEEN PROTRUSION

AND AN ADJACENT LEAD IS 0.07mm FOR 0.4mm and
0.5mm PITCH PACKAGES.

Figure 13 100-pin LQFP (14 x 20 x 1.4 mm) Package Outline

Document Number: 001-00036 Rev. A1 Page 29 of 33



(@XNGMEM

A1 CORNER
INDEX AREA

(A

Gal

(TOP VIEW)
12 3 456 78

o)

O O0O000O0O0
O 0O000O0O0
O O0O0O00O0OO0
O O0OO0O00O0O0

O 000000
O O0OO0O00O0OO0

[S]

©
OO0OO0O000O0

S O0O00000HHLOO000D
OO0O0O0O00O0

0000000
O0OO0O000O0ODOOOOOO0OO0

O0O0O000O0ODOOOOO0OO0O0
OO0 00000
OO0OO0OO0OO0O0O0

N
&

A1 CORNER
INDEX AREA

— & O 00000

Yy

/@OOOOOO O O0OO0OO00O0O0
|

i

I

fE1l
(BOTTOM VIEW)

> w o ommMoO I x— £z U A

nX gb

B
1

[/Tbbe[c]

[o]

Qﬁ%ﬂ&

s

. (A3)

ﬂﬁm
[~— A1

e —

EE———

SEATING
PLANE

A

XM7A01M36V33A
XM7A02M18V33A

SYMBOL COMMON DIMENSIONS
MIN. NOR. MAX.

TOTAL THICKNESS A - - 1.4
STAND OFF Al 0.25 - 0.4
SUBSTRATE THICKNESS A2 0.21 REF
MOLD THICKNESS A3 0.7 REF

D 17 BSC
BODY SIZE

E 15 BSC
BALL DIAMETER 0.45
BALL OPENING 0.4
BALL WIDTH b 0.4 ‘ - 0.5
BALL PITCH e 1 BSC
BALL COUNT n 165

D1 14 BSC
EDGE BALL CENTER TO CENTER

1 10 BSC

SD - BSC
BODY CENTER TO CONTACT BALL

SE - BSC
PACKAGE EDGE TOLERANCE aaa a1
MOLD FLATNESS bbb 0.2
COPLANARITY ddd 0.15
BALL OFFSET (PACKAGE) eee 015
BALL OFFSET (BALL) Ff 0.08

NOTES:

A\ DIMENSION b IS MEASURED AT THE MAXIMUM SOLDER BALL
DIAMETER, PARALLEL TO DATUM PLANE C

/A DATUM C (SEATING PLANE) IS DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS.

/A PARALLELISM MEASUREMENT SHALL EXCLUDE ANY EFFECT
OF MARK ON TOP SURFACE OF PACKAGE.

Figure 14 165-ball FBGA (15 x 17 x 1.40 mm) (0.45 Ball Diameter) Package Outline
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(@) ANGNEM XM7A01M36V33A
XM7A02M18V33A
Acronyms
Acronym Description
BGA Ball Grid Array
CMOS Complementary Metal Oxide Semiconductor
CE Chip Enable
CKE Clock Enable
FBGA Fine-Pitch Ball Grid Array
1/0 Input/Output
JTAG Joint Test Action Group
NoBL No Bus Latency
OE Output Enable
XRAM X-Type Random Access Memory
TCK Test Clock
TDI Test Data Input
TMS Test Mode Select
TDO Test Data Output
LQFP Low Profile Quad Flat Package
WE Write Enable
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Document Conventions

Units of Measure

XM7A01M36V33A
XM7A02M18V33A

Symbol Unit of Measure
°C degree Celsius
MHz megahertz
HA microampere
mA milliampere
mm millimeter
ms millisecond
ns nanosecond
pF picofarad
V volt
W watt
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Document Revision History

XM7A01M36V33A
XM7A02M18V33A

Date

Version

Changes

December 10, 2018

Rev. A1

New datasheet
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