Panasonic

4.75Mbit AS Memory

P/N: MN47VO6AY

The technical information described herein provides the typical characteristics and
the application circuit of a respective product, not intended to guarantee or permit a
license for the industrial property rights.

[Notes]
1)This device has a structure sensitive to outside force. In order to keep the reliajility
and performance of this device, please take care obtlogving notes when you
handle this device.
Don't drop this device.
Don't use the dropped device.
Vacuum adsorption is recommended when you take out this device.
Please refrain from picking this device with twegstc.,not to damage thevite.
A mechanical force and a shock to this device should be avoided as possible.
2)Please refer to the mounting recommendation conditions when you mount this
device after opening the dampproof packing .
3)This device is covered its backside surface with a insulation film in order to stabilize
its substrate electric potential. Contact of an electrically conducting material, suchfas a
metal, to the backside surface of the chip may occur a malfunction of the device, go
that, keep a conducting material away from the device.

Panasonic



Panasonic

B Request for your special attention and precautions in using the
technical information and semiconductors described in this book.

(1) An export permit needs to be obtained from the competent authorities of the
Japanese Government if any of the products or technologies described in this book
and controlled under the "Foreign Exchange and Foreign Trade Control Law" is
to be exported or taken out of Japan.

(2) The Technical -information described in this book is limited to showing
representative characteristics and applied circuit examples of the products. It does
not constitute the warranting of industrial property, the granting of relative rights,
or the granting of any license.

(3) The products described in this book are intended to be used for standard
applications or general electronic equipment (such as office equipment,
communication equipment, measuring instruments and household appliances).
Consult one of our sales offices in advance for the following applications:

@ Special applications (such as airplanes, aerospace, traffic control equipment,
combustion equipment, life support systems and safety devices) in which
special quality and reliability are required, and the failure or malfunction of the
products may directly jeopardize life or harm the human body.

@ Any applications other than the standard applications intended.

(4) When designing your equipment, comply with the guaranteed values, in
particular those of maximum rating, the range of operating power supply voltage
and heat radiation characteristics. Otherwise, we will not be liable for any defect
which may arise later in your equipment.

Even when the products are used within the guaranteed values, redundant design
is recommended, so that such equipment may not violate relevant laws or
regulations because of the function of our products.

(5) When vacuum packing is required for the products, make sure of the details of
the warranty. Observe the conditions (including shelf life and after-unpacking

standby time) in their use.
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W Description

TheMN47V0O6AY is a 4.75Mbit CMOS Dynamic RAM with 8bit serial shift registers which can perform
serial input and output as 50ns Min. clock rate.

Large scale memory and low power dissipation are realized by using 1 transistor type dynamic memory cell,
and CMOS circuits for peripheral circuits.

This memory has shift-in and shift-out registers for serial / parallel data conversion, and can execute high
speed data transfer, read, and write apera

This memory can provide many features to construct frame memory systems.

B Features

® 3 bit serial / parallel converter incorporated

® Data Output/Input are possible to be switched

® Random Access by 8 Byte serial unit

® Boundary Scan Test function incorporated

® Power Supply voltage :34,=2.7V~3.3V
o¥2=2.0V~Vpp, V
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B Pin Assignment
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B Pin Names

Symbol Pin names Symbol Pin names
AO~Al1l7 | Address Inputs DIOS Data Input/Output Select
CE Chip Enable DOCTL |Data Output Control
OE Output Enable TCK Boundary Scan Test Clock
WE Write Enable T™MS Boundary Scan Test Mode Select
WS Write Strobe TRST  |Boundary Scan Test Reset
RS Read Strobe TDI Boundary Scan Test Data Input
Cs Chip Select TDO Boundary Scan Test Data Output
SIC Shift-in Clock Vo1 Internal Power Supply (2.7V~3.3V
SOC Shift-out Clock Vb2 I/F Power Supply (2.0V~\,,V)
DIO1~8 Data Input/Output Ves Power Supply (GND)
DOI1~8 | Data Output/Input NC No Connection

W Pin Descriptions
® Chip Enable Input Pin [CE]

__The MN47VO6AY fetches addresses (row address and column address together) at the falling edge
CE, and after selecting the concerned word line and activating the sense amplifier, selects the

corresponding 8-word(64bits) of memory cell when CS level is “H".

® Chip Select Input Pin [CS]

This is an input pin for chip selection. To the chip intended for Read/Write, the level must be put into

“H”. CS is fetched together with the address at the falling edge of CE.
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B Pin Descriptions

® Read Strobe Input Pin [RS]
When CE clock and RS are inactivated by the read strobe input, the selected 8-word (64 bits) of
memory data is transferred to the 1/O controller and latched, and thereafter transferred to the shift-out
register.

® \Write Enable Input Pin [WE]

The write enable input inactivates CE clock and WE to write the data of the I/O controller into the
selected 8-word (64 bit) of memory cell.

® Write Strobe Input Pin [WS]
When WS is activated by the write strobe input, the data of the shift-in register is transferred to the 1/0
controller and latched.

e Output Enable Input Pi{OE]
The output enable input is a clock to control the output impedance. When the output enable signal is
input, OE level becomes “H”, and after the intervalgftthe DIO1~DIO8 (DOI1~DOI8) output
become Hi-Z. When OE level becomes “L”, and after the intervg)af the DIO1~DIO8 (DOI1~DOI8)
output is enabled. OE exerts no influence on SOC clock shift-out register control.

@ Shift-in Clock Input Pin [SIC]

This is an input pin of the shift-in clock. At the rising of this clock, data is sequentially fetched into the
shift-in register.

@ Shift-out Clock Input Pin [SOC]
This is an input pin of the shift-out clock. At the rising of this clock, 1 word (8 bits) of the serial data is
sequentially output. This output data is held until next rising of the shift-out clock.

® Address Input Pin [AO~A17]

TheMN47VO6AY requires 18bit address inputs to select one address from among the 77,760
addresses. The row address and the column address are simultaneously fétehfadling edge of CE.

® Data Input/Output Pin [DIO1~DIO8]

These are serial data input/output pins. When DIOS is “H”, these work as data input pins. When DIOS
is “L", these work as data output pins.

@ Data Output/Input Pin [DOI1~DOI8]
These are serial data output/input pins. When DIOS is “H”, these work as data output pins. When DIOS
is “L”, these work as data input pins.

® Data Input/Output Select Pin [DIOS]
This is a data input/output select pin for serial data input/output selection.

® Data Output Contorol Pin [DOCTL]
This is a data output control pin. After DOCTL is “H” in the intervalgf { the output data of DOI1
~DOI8 (DIO1~DIO8) is “L". After DOCTL is “L” in the interval ofgy,, the output data of DOI1~DOI8
(DIO1~DIO8) is enable.
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W Pin Descriptions

® Boundary Scan Test Clock Pin [TCK]
This is a clock pin for boundary scan testing. This clock signal is independent from circuit area expect
for boundary scan test ciucuits.

® Boundary Scan Test Mode Select Pin [TMS]

This is a mode select pin for boundary scan testing. At the rising edge of TCK clock, this is fetched and
defines TAP controller movement.

® Boundary Scan Test Reset Pin [TRST]
This is a reset pin for boundary scan testing. When TRST is “L”, it initializes TAP controller
asynchronously.

@ Boundary Scan Test Data Input Pin [TDI]
This is a scan data input pin for boundary scan testing. At the rising edge of TCK clock, this is fetched.

® Boundary Scan Test Data Output Pin [TDO]

This is a scan data output pin for boundary scan testing. At the falling edge of TCK clock, this is
changed. This is a 3 states output pin and controlled by boundary scan test controller.

® Internal Power Supply Pin Pb1]
This is an internal power supply pin. (2.7V~3.3V)

® |/F Power Supply Pin [Mp,]
This is an I/F power supply pin. (2.0V5\{V)

® Power Supply Pin [¥d
This is a power supply pin. (GND)
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B Block Diagram
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B Explanation of Operation

e Data operation

The eight data inputs and outputs (DIO1~DIO8, DOI1~DOI8) oMN&7VO6AY are dealt with 8-byte
serial form respectively.

The input data is fetched in by the rising edge of SIC, and transferred to the internal 8-bit shift-in
register in turn. The 8-bit data in the shift-in register is transferred to the I/O controller simultaneously at
the falling edge of WS.

The input data latched in the 1/0O controller is written into the memory cell by the memory write cycle.
Therefore, the data written into the memory cell corresponds to the input data for SIC 8 cycles before
falling of WS.

The 8-bit data read from the memory block by the memory read cycle is latched in the I/O controller at
the falling edge of RS, and the read dataaissferred to the shift-out register simultaneously. The data
transferred to the shift-out register is output in turn synchronized with SOC from SOC rising immediately
after the RS falling. When the 8-bytes data is output in turn synchronized with SOC from the SOC rising
immediately after the RS falling, the 9th-byte or later data are indefinite.

® Memory read/write cycle

When CS is in the "H" level(chip selection), and CE falls down, the memory read cycle or the memory
write cycle starts. The read operation or the write operation is selected by WE.
When WE is in the "H" level, the read cycle is selected,and when WE is in the "L" level, the write cycle is
selected.

The address of memory cell to be selected is fetched at the falling edge of CE. For read cycle,when RS
falls after the time ofdsp, from the falling edge of CE, the data read from memory cell is transferred to
the shift-out register. The read data transferred to the shift-out register is output in turn by the rising of
SOC clock when OE is in the "L" level and DOCTL is in the "L" level.

The write cycle is started by falling WE within the time,@f4from the falling edge of CE. In this case,
the timing to be completed the data transfer to the I/O controller by WS is specifiggkby t
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e CE only refresh cycle

TheMN47VO06AY supports CE only refresh
mode. The refresh period is 1,080 cycle/4ms.
The refresh address of tMN47V0O6AY
consists of row addresses from 0 to 269 (A0 to
A8) and column address from 0 to 3(A9 to
A10).

CE only refresh cycle is used to refresh the
data of 4,608 bits per one address using the
sense amplifier to rewrite in each memory cell
by selecting one address from 1,080 addresses
specified by the 11 lower bits (AO to A10) of
the address. A system, which has access to all
above-stated 1,080 addresses within 4ms, may
not require another refresh cycle newly.

When CE only refresh performs, CS must be
setin the "H" level.

[Explanation of the Address Spgce

The address space of thidN47VO6AY is
77,760 addresses space consisted of 270 row
addresses and 288 column addresses.

The address input is taken by the 9 bits
respectively of row addresses (A0 to A8) and
column addresses (A9 to A17). Therefore, it is
possible to be taken Max 512 address both row
and column, but the address space of this
memory consists of row addresses from 0 to
269 and column addresses from 0 to 287. So

there are not memory area except the addresses

above.

The addresses space (A0 to A17) which are
present in the memory and the address space
which are not present in the memory is shown
in figure below.

When the address which is not present in the
memory is input, the memory access is not
performed.

A0 Al A2 A3 A4 A5 A6 A7 A8

0 0 0O OO OO 0 O
O X !

1 0 1 1 0 0O O 0 1

0 1 1 1 0 0 0 0 1
X X 1

11 1 1 1 1 1 1 1

A9

Al0 O': The address which are present in the memory
All
Al12
Al13
Al4
Al15

Al6

O O o o o o o o o
i

O O O R R R P R

P O O P O O O O ©O
i

[ S S N N

Al7

X : The address which are not present in the memory

[Relation Between Input and Output Dita

This input data are fetched from D1 of the input
pins of DIO1~DIO8 or DOI1~DOI8 by the shift-in
clock (SIC) in turn, and the data are lined up in the
shift-in register as shown in the figure below after
eight clocks have been input. These data are written
in parallel of eight bits by the memory write cycle.

The output data is read by the memory read cycle,
and transferred to the shift-out register in parallel of
eight bits by RS.

The data in this time lined up as shown in the
figure below,and are output in turn from D1 to the
each pin of DOI1 to DOI8 or DIO1 to DIOS8 in the
input sequence by the shift-out clock(SOC).

® Conception chart
(DIOS="H", DOCTL="L")

WAVAVAVAVAVAVAVAN

8

2 3 4 5 6 7
DIOL
~Dio8 } D7 D5 D3 D2 D1

SIC

Input data

Shiftin clock
(SIC)

DOIL
~DOI8

) S0C

Shift out clcok
(soc)
1 2 3 4 5 6 7 8

Outout data
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[Explanation of Output Pin Contfol

There are two data, output control pins of the DOCTL
MN47V06AY the OE pin and DOCTL pin. "H" L
Each level combination of these pins determines the
states of output pins as shown in the table. H Hi-Z Hi-Z

OE
"L Fix "L" Output enable

B Absolute Maximum Ratings (Vss=0V)

Parameter Symbol Rating Unit Notes

Internal Power Supply Voltage Vo1 -05~+4.2 \

I/F Power Supply Voltage Vb2 —0.5 ~ +\fp; \Y

Input Voltage Vin -0.5 ~ +\fjp, \Y

Output Voltage Vour -0.5 ~ +\fp, \

Short Circuit Output Current los 20 mA

Power Dissipation Po 1.0 w 1)
Operating Temperature Ta —20 ~ +75 ‘C

Storage Temperature Tstg —-55 ~ +125 ’C

Stress greater than those listed under “Absolute Maximum Ratings” (ex. excess voltage input or reverse

insertion) may affect reliability of the device and cause unusual heat, deterioration of characteristics or
breakdown of the device.
1) Ta=25C

B Operating Conditions (Vss=0V)

Parameter Symbol Min. Typ. Max. Unit
Internal Power Supply Voltage Vo1 2.7 3.3 \%
I/F Power Supply Voltage Vb2 2.0 Vb1 V
Input High Voltage Viu 0.7Vpp2 Vo2 \
Input Low Voltage Vi 0 0.3Vpp» \%
Operating Temperature Ta -20 25 75 ‘C

B Pin Capacitance (Vpp;=2.0V~Vpp,V , f=1MHz, Ta=25"C)

Parameter Symbol Min. Typ. Max. Unit
Input Capacitance G 7 pF
Input and Output Capacitance Co 10 pF
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B DC Characteristics (Vpp1=2.7V ~ 3.3V, Vpp,=2.0V ~ Vpp,V, Ta=—20 ~ +75°C, V5s=0V)

Parameter Symbol| Min. Typ. Max. Unit Notes
Output High \Voltagel,,= —100uA) Vou |Vpp2x0.8 Vo2 Vv
Output Low Voltagei,, = 400pA) Voo 0.4 \Y
Input Currentv =V, ) Iy 5 50 HA 2)
Input Currentv = ov) li; -5 -50 HA 3)
Operating Current( I\(/I’ib;l\./rigar‘ngo?ygylcj:lr?r,egg="H’ ooy 58 mA
Standby Currentsic=soc="L", CE=0E="H") | lpp2 1.5 mA 4)

2) Pulled-down pins : AO~A17, DIO1~DIO8, DOI1~DOI8, DOCTL, DIOS, CS, SIC, SOC, TCK

3) Pulled-up pins : CE, RS, OE, WE, WS, TR$D|, TMS

4) Input voltage of pulled-down pins fix ¥level. Input voltage of pulled-up pins fixp¥, level.
M AC Characteristics (VDD]_:Z.?V ~ 33\/, VDD2:2'OV ~VDD1 \/, Ta=20~ +75°C, VSS:O\/)

Parameter Symbo MN47VO6AY Unit Notes
Min. Max.

Refresh Cycle Time trer 4 ms

OE Access Time toea 45 ns 7)
SOC Access Time tsoa 45 ns 7)
Output Disable Time oez 40 ns 7)
Read/Write Cycle Time

CE Only Refresh Cycle Time ke 215 ns

CE Precharge Time tp 100 ns

CE Pulse Width tce 80 1000 ns
Address and CS Setup Time tasc 0 ns 8)
Address and CS Hold Time tanc 30 ns 8)
CE + RS Delay Time tcrp | 140 ns 9)
RS Pulse Width trs 30 1000 ns

RS Precharge Time trsp 30 ns

WE Setup Time twes 30 ns

WS Setup Time twss 20 ns

WE Read Cycle Setup Time tres 0 ns

WE Read Cycle Hold Time tren 75 ns

CE to WE Hold Time tywhce 125 ns

WS Precharge Time twsp 30 ns

WS Pulse Width tws 30 1000 ns

WS Prohibition Time by 85 ns

SOC Setup Time tsos 3 ns

SOC Effective Time tsov 20 ns

SOC Precharge Time tsop 15 ns

SOC Pulse Width tso 15 ns

Serial Out Cycle Time tsoc 50 200 ns

Output Data Hold Time tson 8 ns

SIC Effective Time tsiy 3 ns

SIC Hold Time tsin 20 ns

SIC Precharge Time tgp 15 ns

SIC Pulse Width tg) 15 ns
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HAC Chal’aCtel’IStICS (VDD1:2'7V -~ 33\/, VDD2:2'0V ~VDD1 \/, Ta=-20 ~ +75°C, VSSZO\/)

Parameter Symbo M_N47V06AY Unit Notes
Min. Max.
Serial in Cycle tsic 50 200 ns
Data Input Setup Time tos 13 ns
Data Input Hold Time ton 2 ns
DOCTL “L” Access Time thoL 45 ns
DOCTL Access Time tboa 45 ns
Data Input and Output Change Time tioc 100 ns
Transition Time (Rise and Fall) tr 3 30 ns 10)

5) After the power supply has been turned on, the input pins set at low level for the waiting time of 200ms
before memory operation. After that, input the dummy cycles of more than eight times by CE, SIC and
SOC, then CS is in the "H" level. The dummy cycle is necessary even after CE have been continued in the
"H" level for more than 4ms.

6) Standard level for AC measurement is20.7Vpp,V, V| =0.3Vpp,V, Voi=0.7VppoV, Vo =0.3Vpp,V.

7) The output pin load is measured with 10pF.

8) CS is taken in the same timing as the address input.

9) The data read the memory read cycle started from CE falling immediately before the RS falling is
transferred to the shift-out register.

10) The measurement is performed assuming th&tans.

B Timing Chart

® MEMORY READ CYCLE
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® MEMORY WRITE CYCLE
\ tc
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® SHIFT IN CYCLE (DIOS="H")
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® SHIFT OUT CYCLE (DIOS="H", DOCTL="L")

SOC

DOI1~
DOI8

Panasonic
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® SHIFT OUT CYCLE (DIOS="H", E:”L”)
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® INPUT and OUTPUT CHANGE TIMING
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x:[‘ B Input pin function Output pin function
g:[‘ | output pin function Input pin function
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B Boundary Scan

1.Features
(1)IEEE1149.1 JATG Boundary Scan Stadard
(2)Boundary scan exclusive pin (5pins)
TCK (Test Clock)
TMS (Test Mode Select)
TDI (Test Data Input)
TDO (Test Data Output)
"TRST (Test Reset)
(38)Boundary scan exclusive register
IR:Instruction Register
BR:Bypass Register
BSR:Boundary Scan Register
IDR:IDcode Register
(4)Command
EXTEST command
IDCODE command
SAMPLE command
BYPASS command

2.Block diagram of boundary scan circuit

controllef
T™S

1 BSR

MUX [ FIF DO

—
X
wn
=
T 1
ims
]

o 0P R Instruction
decoder

(1)TAP controller

TAP controller changes its state of operating, by
latching the input data of TMS at the rising edge
of TCK.

(2)Instruction register

Instruction register consists of 3-bit shift register.
Input data of TDI is latched-in at the rising edge
of TCK clock. And the data is output to TDO pin
on the falling edge of TCK clock. The command
data determines which register/command be
selected.

(3)Bypass register

Bypass register consists of 1-bit shift register
that connects between TDI pin and TDO pin.
When TAP controller is in the Shift-DR stat and
the bypass register is selected, this register
latches input data of TDI pin at the rising edge
of TCK clock. And the data is output to TDO
pin at the falling edge of TCK clock.

(4)Boundary scan register

There are boundary scan registers between
outside pins and logic circuit. When this
register is selected, data is latched to or loaded
from this register by the command of TAP
controller. When the TAP controller is in the
Shift-DR state and this register is selected, the
data is output to TDO pin at the falling edge of
TCK clock.

(5)IDCODE register

After the TAP controller changed to the
Capture-DR state, IDCODE register loads 32-bit
identification code at the rising edge of TCK
clock. When the TAP controller is in the
Shift-DR state and the register is selected, the
data is output sequentially to TDO pin from

LSB at the falling edge of TCK clock.
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3.Pin descriptions

(1)TCK pin
TCK pin is used to supply the clock to boundary scan circuit.This clock is separated not to supply for a
system circuit. And this pin is pulled-down internally t@ #¥rough a 50 ~ 200K2 resister.

(2)TMS pin
Input data of TMS pin is latched at the rising edge of TCK clock, and it defines TAP controlléionpera
And this pin is pulled-up internally ta,y, through a 50R ~ 200kQ resister.

(3)TDI pin
TDI pin is an input pin to be input the data from the register of boundary scan circuit to serial register.
And this pin is pulled-up internally tg,¥, through a 50K ~ 200kQ resister.

(4)TDO pin
TDO pin is an output pin to be output the data from the register of boundary scan circuit to serial register.
Output data changes at the falling edge of TCK clock. This output pin is tri-state, and it is controlled by
TAP controller.

(5)TRST pin
When TRST pinisin "L" level, TAP controller is reset asynchronously. In this case, the device becomes a
normal operation mode and the boundary scan circuit becomes the standby state (IDCODE command).
And this pin is pulled-up internally tq,¥, through a 50 ~ 200K resister.

4. Explanation of operation

(1)TAP controller
TAP controller is a circuit constituted of 16 states to be changed when input data of TMfedsdatbe
rising of TCK clock. This operation is regulated in the IEEE standard 1149.1.
(2)TAP controller state
TAP controller states are shown in the figure 2. The change of all states of TAP controller are determined by
the TMS state at the falling edge of TCK clock. Operation of instruction register, boundary scan register,
bypass register, and IDCODE register are changed on the rising/falling edge of TCK clock.
Note)"H" level and "L" level to adjoin the arrows in the figure shows the state of TMS pin at the rising edge of
TCK clock.
5.0peration of TAP controller
(1)Operation of TAP controller
TAP controller changes its state by any (1),(2),(3).
(1) At the rising edge of TCK clock
(2) During "L" level of TRST pin
(3) Power on
TAP controller generates a signal to control the operation of test data registes(kegister, boundary scan
register, IDCODE register) and instruction register.(Fig4. Fig5.)The circuit, that selects the enable signal of
TDO pin and the register to be output, is controlled as table 1.TDO pin changes its state at the falling edge of
TCK clock after it is changed to the state described in table 1.

ﬁ Test—Loéic-rcg,:'
H L
E Run-Test/Idle Iﬂ——| Select-DR-Sca_nIH——I SelectiR-Scan]P
L L L TCK
H Capture-DR_| H Capture-IR_| w w
L L
Shift-DR h Shift-IR b
TH L TH L Controller state
Exit1-DR H Exitl-IR H T T T
[ L
- " Enter state Start at the falling Start at the rising
:ause DLR l HPause "E edge of TCK clock edge of TCK clock
in the state in the state
Exit2-DR___ | Exit2-IR |
L H L H
[ Update-DR [ Update-R Fig 3. Operation timing of controller state
H B [H ‘L
Y

Fig 2. TAP controller state
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Table 1. Controller operation

Control state Register to drive TDO pin The state of TDO pin

Test-Logic-Reset

Run-Test/Idle _

Slect-DR-Scan Not defined Inactive

Slect-IR-Scan (Hi-impedance)

Capture-DR

Shift-IR Instruction register Active

Exitl-IR

Pause-IR i Inactive

Exit2-IR Not defined .
(Hi-impedance)

Update-IR

Capture-IR

Shift-DR Test data register Active

Exit1-DR

Pause-DR ) Inactive

Exit2-DR Not defined (Hi-impedance)

Update-DR

TCK pin signal
TMS pin signal

; Pl w w O 2] o 2] c py)

o c [oR @ QO = i = ° c

2 [3leslal2] 5 5 5 s 3

5 |21 %1%]5 5 3 5 z o
Control state a |8|luolzm]|® 5 2 I

@ S| D7 b3l @ =3

o l2|(h]|Q =2

3 @ o 1 @

3 ED
Input data to IR | X:X |
Renegser | X OO X |
Parallel output to IR | IDCODE command X New command |
Input data to TDR | |
TDR shift register | |
Parallel output to TDR | X Old data |
Selected register | X Instruction register X |
TDO enable signal | Inactive X Active X Inactive X Acive X Inactive |

|:| Don't care, TDR: Test Data Register

Fig 4 Operation of test logic (Instruction scan)
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TMS pin signal
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5 ED o

Input data to IR | |
IR shift register | |
Parallel output to IR | Command X IDcone
Input data to TDR | X:X |
Parallel output to TDR | old data X New data |
Selected register | X Test data register X |
TDO enable signal | Inactive X Active X Inactive X Active X Inactive |

|:| Don't care, TDR: Test Data Register

Fig 5 Operation of test logic (Data scan)

6.Reset of TAP controller

(1)Reset of TAP controller

1)TAP controller turns its state to Test-Logic-
Reset by force of a power-on reset circuit
during power on.

2)TAP controller cannot be reset by a system
input signal such as system reset.

3)When TMS pin data keeps "H" level for five
times continuously at the rising edge of TCK
clock, TAP controller changes its state to
Test-Logic-Reset.

A)TAP controller turns its state to Test-Logic-
Reset by force when TRST pin is in the "L"
level.

7.Instruction register
(1)Instruction register

1)Command to be shift-input to the instruction
register is changed only in the Update-IR or
Test-Logic-Reset state.
2)The data of serial input to and serial output
from the instruction register are the same.
3)In the state of Capture-IR, the shift register
part of this register is loaded fixed logic
value "001". (Binary LSB is "1".)
4)For the state of Test-Logic-Reset, the parallel
register part of this register is set fixed logic
value "001". (Binary LSB is "1".)
5)When this register is read, the data is output
from MSB to LSB in TDO pin at the
falling edge of TCK clock.
This boundary scan circuit can support the
following four commands by the data
specified by the instruction register.
1.EXTEST command
2.IDCODE command
3.SAMPLE command
4 BYPASS command
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Instruction register
D2 D1 DO Command
0 0 0 EXTEST command
0 0 1 IDCODE command (The state after reset)
0 1 0 SAMPLE command
0 1 1 Not used (CLAMP-10 command)
1 0 0 Not used (INTEST command)
1 0 1 Not used (BYPASS command)
1 1 0 Not used (BYPASS command)
1 1 1 BYPASS command

1.EXTEST command (Table 2)

The open/short test of the input pin and output pin of this device is available.
When this command is selected, the state of all signals to be driven from output pin of the system are defined
completely by the data to be kept in parallel register part of boundary scan register. And all signal to be input
from input pin of system is loaded into the shift register of boundary scan register.
Boundary scan register is connected between TDI pin and TDO pin in this operation.

2.IDCODE command (Table 3)
It is possible to confirm identification of this device and mount position.
When this command is selected, as input pin and output pin are connected with system circuit directly,
operation of boundary scan circuit does not influence the operation of system circuit.
IDCODE register is connected between TDI pin and TDO pin in this operation.
IDCODE is output from TDO pin.
For the state of Test-Logic-Reset this command is selected.

3.SAMPLE command (Table 4)

In system operation of this device, data sampling and its evaluation are available.
When this command is selected, as input pin and output pin are connected with system circuit directly,
operation of boundary scan circuit does not influence operation of system circuit.
Boundary scan register is connected between TDI pin and TDO pin in this operation.
Sampling data is output from TDO pin.

4.BYPASS command (Table 5)

Data transfer to next device is available without influence on this device.
When this command is selected, as input pin and output pin are connected with system circuit directly,
operation of boundary scan circuit does not influence the operation of system circuit.
BYPASS register is connected between TDI pin and TDO pin in this operation.
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Table 2. EXTEST control

System

Control state | IR | BR BSR IDR| TDI pin| TDO pin | Input pin|Output pin it [Notes
Run-Test/ldle | 000 | Keep Keep Keep| Connecting Connecting Connecting Connecting Not defined
N with serial| with serial |with paralle|with paralle
Select-DR-Scan - — input of | input of input of input of
Capture-DR Load from input pin in BSR BSR BSR BSR
parallel
Shift-DR Shift to TDO pin
through BSR from TO|
pin
Exitl-DR Keep
Pause-DR
Exit2-DR
Update-DR Change the state o
output pin
Table 3. IDCODE control
Control state | IR | BR | BSR IDR TDI pin| TDO pin | Input pin[Output pir} 2Y5M INotes
Run-Test/Idle | 001 | Keep| Keep Keep Connecting Connecting Connecting Connecting System
Select-DR-Scan with serial| with serial| with systemwith systen) operation
Capture-DR Load identification of mlpglt?of m%JFtQOf cireult cireutt
this device in paralle
Shift-DR Shift to TDO pin
through IDR from TD
pin
Exit1-DR Keep
Pause-DR
Exit2-DR
Update-DR
Table 4. SAMPLE control
Control state | IR | BR BSR IDR | TDI pin | TDO pin| Input pin|Output pin 2YSIM INotes
Run-Test/Idle | 010 | Keep Keep Keep| Connecting Connecting Connecting Connecting System
Select-DR-Scan with serial V\{ith serial with systemwith systen operation
Capture-DR Coad from input and input of |n§gtRof circuit circuit
output part of systen BSR
circuit
Shift-DR Shift to TDO pin
through BSR from TO|
pin
Exit1-DR Keep
Pause-DR
Exit2-DR
Update-DR
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Table 5. BYPASS control

System

Control state | IR BR BSR| IDR | TDI pin | TDO pin | Input pin|Output pir circuit  |Notes
Run-Test/Idle | 111 Keep Keep Keep| Connecting Connecting Connecting Connecting  System
Select-DR-Scan ith g:glﬂ o with serial With_ systen with systen} operation
input of circuit circuit

Capture-DR Load the data "0" Not set-up BR
Shift-DR Shift to TDO pin Connecting

through BSR from TD| ith input o

pin BS

Exit1-DR Keep
Pause-DR
Exit2-DR
Update-DR

8.Bypass register
(1)The input data to bypass register is latched to change only the state of Shift-DR.
(2)The data of input and output of bypass register does not change.
(3)In the state of Capture-DR, this register is loaded fixed logic value "0". (Binary)
(4)When this register is read, the data is output from TDO pin on the falling edge of TCK clock.

9.Boundary scan register
1)The data of parallel register in boundary scan registers are latched to change only the state of Update-DR.
2)The data of input and output of boundary scan register does not change.
3)In the state of Capture-DR, the shift register part of this register is loaded from system input pin.
4)The data of the serial register part in the boundary scan register is shifted only in the state of Shift-DR.
5)When this register is read, the data is output from LSB to MSB through TDO pin at the falling edge of TCK clock.
6)Boundary scan register consists of 2 types systems.

@ |type (All input pin)
Boundary scan register of this type consists of the circuit as shown in fig 6. Input pin is directly connected with system
circuit. When input level is beagn [, min and | max, input buffer is required of protectingaawst over-current.

® /O type

Boundary scan register of this type consists of the circuit as shown in fig 7.In this type, this register is foatautput d
from the pin to system circuit, signal enabled output of the pin and input data from the pin into system circuit. /0 type

is applied for DIO1~DIO8 and DOI1~DOI8.

To next cell

Enable signal i
from internal circui

To next cell

t To system
circuit

Input pin ©

S o From previous cell
P P O
s

To next cell

From previous cell

From internal cell POl

P12 s PO2|
To internal cell —| MU X T

From previous cell

Fig6. | type cell

© Input/Output pin

Fig7. 1/0 type cell
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B Connecting Table of Boundary Scan Register

BSR no. Terminal no. Symbol BSR symbol Terminal attributg ID code Previous BSR symHol
— G10 TDI — I — —
— H10 TMS — I — —
— J10 TCK — I — —

1 G9 CS CS | 0 (TDI)
2 H9 'WE WE I 0 CS
3 J9 SIC SIC I 0 WE
4 H8 ws WS | 1 sic
5 — NC OP1 I 0 WS
6 H6 A9 A9 I 1 OPI
7 J5 Al10 Al10 I 0 A9
8 H5 All All I 0 Al10
9 G5 Al2 Al2 I 0 All
10 J4 Al3 Al3 I 0 Al2
11 H4 Al4 Al4 I 0 Al3
12 G4 Al5 Al5 I 0 Al4
13 J3 Al6 Al6 I 0 Al15
14 H3 Al7 Al7 I 0 Al6
15 Gl DIO5 DIO5 110 0 Al7
16 G2 DIO6 DIO6 1/0 0 DIO5
17 G3 DIO7 DIO7 I/0 1 DIO6
18 F2 DIO8 DIO8 110 0 DIO7
19 D2 DOI5 DOI5 110 0 DIO8
20 C3 DOI6 DOI6 11O 0 DOI5
21 C2 DOI7 DOI7 110 0 DOI6
22 C1 DOI8 DOI8 I/O 0 DOI7
23 B3 A0 A0 I 0 DOI8
24 A3 Al Al I 0 A0
25 C4 A2 A2 I 0 Al
26 B4 A3 A3 I 1 A2
27 Ad Ad Ad I 1 A3
28 C5 A5 A5 I 0 Ad
29 B5 A6 A6 I 0 A5
30 A5 A7 A7 I 1 A6
31 B6 A8 A8 | 0 A7
32 — NC OP2 | 1 A8
33 B8 CE CE [ — OP2
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B Connecting Table of Boundary Scan Register (cont.)

BSR no. Terminal no. Symbol BSR symbol Terminal attributg ID code Previous BSR symHol
34 B9 Vob2 OP3 | — CE
35 A9 SOC SOC I — OP3
36 B10 RS RS | — soc
37 A10 DOCTL DOCTL I — RS
38 B11 OE OE [ — DOCTL
39 — — (DIC) — — OE
40 — — (DOC) — — (DIC)
41 A1l DIOS DIOS | — (DOC)
42 C13 DOI4 DOI4 11O — DIOS
43 C12 DOI3 DOI3 110 — DOl4
44 C11 DOI2 DOI2 I/0 — DOI3
45 D12 DOI1 DOI1 I/0 — DOI2
46 F12 DIO4 DIO4 11O — DOI1
47 G11 DIO3 DIO3 11O — DIO4
48 G12 DIO2 DIO2 11O — DIO3
49 G13 DIO1 DIO1 11O — DIO2
— H11 TDO — (0] — DIO1
— J TRST — | — —
@ Connecting sequence of boundary scan register
TDI pin - CS pin» WE pin - SIC pin e«
eee , DIO2 pin - DIO1 pin - TDO pin
Notes) BSR : Bound.ary scan register MsslB 0807 1211 L;B(bit)
<TDI> :Input signal of test data
I : Input pm (Used BSR of input) Version Parts No. Manufacturer idcode 1|
1/0 > Input and output pin (Used BSR of (4bit)  (16bit) (11bit) (1bit)
input and output) . .
o . Output pin Fig 8 IDCODE register
(DIC)  : BSR of output control signal for DIOn
(DOC) :BSR of output control signal for DOIn

10.IDCODE register
1)The input data to IDCODE register is latched to change only the state of Shift-DR.
2)The data of input and output of IDCODE register does not change.
3)In the state of Capture-DR, this register is loaded fixed logic value of 32-bit. (Binary)
4)When this register is read, the data is output from TDO pin at the falling edge of TCK clock.
5)IDCODE register consists as shown in figure 8.
@ \ersion information is shown by 4-bit unit. Version No. is incremented from "0001" by every version up.
® Information of parts No. is specified by 16-bit binary code. Parts No. is shown of the "0100000000001000".
@ Information of manufacturer idcode is specified by 11-bit binary code. This code is shown of JEDEC code.
("00000110010")
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11.Specification of boundary scan circuit
(1)Specification of boundary scan circuit

Parameter Symbo M_N47V06AY Unit Notes
Min. Max.
TCK Setup Time from TRST trrs 10 ns
TCK Hold Time from TRST trru 10 ns
TRST Pulse Width trrp 20 ns
TCK Pulse Width trep 80 ns
TCK Cycle Time trcs 200 ns
TMS Setup Time trvs 10 ns
TMS Hold Time trvn 30 ns
TDI Setup Time t1ps 10 ns
TDI Hold Time tron 30 ns
TDO Hold Time tron 10 ns
TDO Low Impeadance Time nt 100 ns
TDO High Impeadance Time trhz 100 ns
TCK Access Time troa 100 ns

® BOUNDARE SCAN CYCLE

A

tTRH trrp trrs
o
TRST
trcp trep trcs
TeK _\_/L_ngz
trvs | |tTvH
[
A
™S XX XXX XX X
tros %TK | | |

TDI
N

g o g
TDO
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