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|2 C B U S RoHM Enctonc Compnene Divestive Gommpliance
3Ports for HDMI Port
Serial EEPROM

BU9883FV-W

@ Description
BU9883FV-W is for DDC 3 ports, 2K X 8 bit array 3 BANK EEPROM.

@Features
- There are 3 BANKs, 1 BANK compose of 256 word address X 8 bit EEPROM
- There are 3 DDC interface channels, and each channel can access each BANK independently from other ports.
+ 2K bit X 3 BANK memory bits can be accessed from write port (Port0).
* Operate voltage (3.0V~5.5V)
* Built in diode for power supply from HDMI ports and system.
- Automatic erase
- 8 byte page write mode
* Low power consumption
Active (5.0v) : 1.2mA(Typ.)
Standby (5.0V) : 100uA(Max.)
- DATA security
- Write Protect pin can switch write port
* Inhibit to WRITE at low VCC
* Pin package ------ SSOP16pin
- Endurance : 1,000,000 erase/write cycles
- Data retention : 40 years
- Filtered inputs in all SCL - SDA for noise suppression
- Shipment data all address FFh

@Absolute maximum rating (Ta=25°C)

Parameter Symbol Rating Unit
Supply Voltage Vce -0.3~6.5 V

Power Dissipation Pd 400 *1 mwW
Storage Temperature Tstg -65 ~ 125 C
Operating Temperature Topr -40 ~ 85 ‘C
Terminal Voltage - -0.3~Vcc+0.3 *1 V

*1 Degradation is done at 3.0mW/°C for operation above 25°C
*2 The Max value of terminal voltage is not over 6.5V

@EEPROM recommended operating condition

Parameter Symbol Rating Unit
Supply Voltage Vce 3.0~55 v
Input Voltage VIN 0 ~ Vcc0~3
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@Memory cell characteristics(Ta=25°C, Vcc0~3 = 3.0~5.5V)

Specification
Parameter X Unit
Min. Typ. Max.
Write/Erase Cycle *1 1,000,000 — — Cycles
Data Retention *1 40 - — Years

@ Input/output capacity (Ta=25°C, Frequency=5MHz)

*1:Not 100% TESTED

Parameter Symbol Min. Typ. Max. Unit
SDA pins (SDAO0,1,2,3) *1 Cin — 7 — pF
SCL pins (SCL0,1,2,3) *1 Cin2 — 7 — pF

*1:Not 100% TESTED

@EEPROM DC operating characteristics (Unless otherwise specified, Ta=-40~85°C, Vcc0~3 = 3.0~5.5V)

Parameter Symbol - Specification Unit Test condition
Min. Typ. Max.

"H" Input Voltage0 VIHO | 0.7X%XVcc0 - Vcc0+0.5 \Y 3.0=Vcc0=5.5V (SCLO, SDA0)
"L" Input Voltage0 VILO -0.3 — 0.3%xVcc0 V 3.0=Vcc0=5.5V (SCLO, SDAO)
"H" Input Voltage1 VIH1 | 0.7X%Vcci — Vce1+0.5 V 3.0=Vcc1=5.5V (SCL1, SDA1)
"L" Input Voltage1 VIL1 -0.3 — 0.3%xVce1 \Y 3.0=Vcc1=5.5V (SCL1, SDA1)
"H" Input Voltage2 VIH2 | 0.7XVcc2 - Vce2+0.5 \Y 3.0=Vcc2=5.5V (SCL2, SDA2)
"L" Input Voltage2 VIL2 -0.3 - 0.3XVce2 \% 3.0=Vce2=5.5V (SCL2, SDA2)
"H" Input Voltage3 VIH3 | 0.7XVcc3 — Vce3+0.5 Vv 3.0=Vcc3=5.5V (SCL3, SDA3)
"H" Input Voltage3 VIL3 -0.3 - 0.3xVce3 V 3.0=Vcc3=5.5V (SCL3, SDA3)
"L" Output Voltage0 VOLO - — 0.4 \% IOL=3.0mA , 3.0V=Vcc0=5.5V (SDAO)
"L" Output Voltage1 VOL1 — — 0.4 \% IOL=3.0mA , 3.0V=Vcc1=5.5V (SDA1)
"L" Output Voltage2 VOL2 — — 0.4 \% IOL=3.0mA , 3.0V=Vcc2=5.5V (SDA2)
"L" Output Voltage3 VOL3 - — 04 \% IOL=3.0mA , 3.0V=Vcc3=5.5V (SDA3)
WP "H" Input Voltage VIH4 | 0.7XVcc0 — Vcc0+0.3 \% 3.0=Vcc0=5.5V (WPB)
WP "L" Input Voltage VIL4 -0.3 - 0.3xVce \% 3.0=Vcc0=5.5V (WPB)
Input Leakage Current0 ILIO -1 — 1 MA | VIN=0~5.5V (SCLO~3)
Input Leakage Current1 ILI1 55 110 230 MA  |WPB=5.5V, Vce=5.5V
Output Leakage Current0 | ILOO -1 — 1 MA | VOUT=0~5.5 (SDA0~3)

1co B B 00 A VccO=5.'5V, fSCL=4QOkHZ, tWR=5ms

. Byte Write, Page Write

Operating Current Vcc0~3=5.5V, fSCL=400kHz

ICC2 — - 1.0 mA | Random Read, Current Read,

Sequential Read, (each port operation)

Standby Current ISBO - - 100 MA WS;:%SDSV’ SDAO~3=8CLO~35.5v,
Standby Current ISB1 - - 100 pA Wg;g% SDAQ~3=SCLO~3=5.5V.
Standby Current ISB2 - - 100 pA Wgézgﬁ\s SDA0~3=5CLO~3=5.5V,
Standby Current ISB3 - - 100 A WSSZZZ\S SDAO~3=8CLO~35.5V,

OThis product is not designed for protection against radioactive rays.
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@EEPROM AC operating characteristics (Ta=-40~85°C, Vcc0~3 = 3.0~5.5V)

Parameter Symbol 3..O§VCCO~3§5.5V Uhit

Min. Typ. | Max. Min.

Clock Frequency fSCL - - 400 kHz
Data Clock High Period tHIGH 0.6 - - V&
Data Clock Low Period tLOW 1.2 - - VE]
SDA0~3 and SCLO~3 Rise Time *1 tR - - 0.3 ps
SDA0~3 and SCLO~3 Fall Time *1 tF - - 0.3 ps
Start Condition Hold Time tHD:STA 0.6 - - V&
Start Condition Setup Time tSU:STA 0.6 - - V&
Input Data Hold Time tHD:DAT 0 - - ns
Input Data Setup Time tSU:DAT 100 - - ns
Output Data Delay Time tPD 0.1 - 0.9 V&
Output Data Hold Time tDH 0.1 - - V&
Stop Condition Setup Time tSU:STO 0.6 - - V&
Bus Free Time tBUF 1.2 - — V&
Write Cycle Time tWR - - 5 ms
Noise Spike Width (SDAO~3 and SCL0~3) tl - - 0.1 us
WP Hold Time tHD:WP 0 - - ns
WP Setup Time tSU:WP 0.1 - - V&
WP valid time tHIGH:wP| 1.0 - - us

@ Synchronous data input/output timing

LD ottt e
soL ‘\ X ] N/

tHo:STA | i i ;tsu,DAT trow E ;tHD,DAT
SDA
(IN) g

tep tou

SDA y Y
(oum

*1 : Not 100% TESETED

SCL

tsuSTA]_

\

tsuSTO}_

SDA

\START BIT

Fig.-1 SYNCHRONOUS DATA TIMING

oSDA data is latched into the chip at the rising edge of the SCL clock. (This is commoness in all port.)
oQutput date toggles at the falling edge of the SCL clock. (This is commoness in all port.)

@Characteristic data (The following values are Typ. ones).
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@Characteristic data (The following values are Typ. ones).
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CURRENT CONSUMPTION
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@Characteristic data (The following values are Typ. ones).
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@Pin configuration

Voot [1] [167] vec2
scL1 [2] [15 ] scL2
SDA1 [ 3] [14] spA2
W8 [4] gugsssrv.w [ N©
vecouT [ | [72] GND
SDAO E E SDA3
scLo [7] [10] scLs
Vooo [ 8] 9] vecs

Fig.37 Pin configuration

@PIN NAME

PIN No. | PIN NAME I/0 FUNCTIONS
1 Vcel - Power Supply
2 SCL1 Input | Serial clock input
3 SDA1 Lnuﬁghi Slave and word address, Serial data input serial data output
4 WPB Input | Write protect terminal (1 : Write enable, 0 : Write disable)
5 VCC OUT - Terminal of diode. Connect Bypass capacitor.
6 SDAO Ionuagtji Slave and word address, Serial data input serial data output
7 SCLO Input | Serial clock input
8 Vee0 - Power Supply
9 Vce3 - Power Supply
10 SCL3 Input | Serial clock input
11 SDA3 Lnuﬁ;u Slave and word address, Serial data input serial data output
12 GND - Reference voltage of all input / output
3 NG ~ | Don't connect each other.
14 SDA2 :)nuﬁghi Slave and word address, Serial data input serial data output
15 SCL2 Input | Serial clock input
16 Vee2 - Power Supply
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@BLOCK DIAGRAM
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Fig.38 BLOCK DIAGRAM
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Fig.39 Application circuit
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@WRITE CYCLE TIMING

S AVAVIVAVIVAS

)}
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WRITE DATA(n) twr
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Fig.40 WRITE CYCLE TIMING

@WRITE OPERATION
BU9883FV-W has 2K bit EEPROM in each port, there are three BANKSs, 6K bit EEPROM in this device.
Each BANK EEPROM can be written through PORTO.
There is no write operation through PORT1,2,3.
When this device is accessed throgh PORTO, WPB terminal must be set to “HIGH”.

Table1 Access port and write enable BANK

Port0 BANK1~3

Port1 No write operation
Port2 No write operation
Port3 No write operation

@READ OPERATION
Each BANK EEPROM can be read through each port.
The relation ship of access port and access BANK is describe Table2.

Table 1 Table 2
Port0 BANK1 ~3 Port0 BANK1 ~3
Port1 No write operation Port1 BANK1
Port2 No write operation Port2 BANK2
Port3 No write operation Port3 BANK3
(OWhen EEPROM access through PORTO, P1, PO bits in slave address appoint access BANK.
Table 3

P1 PO P1,P0 bit and access BANK

0 0 No bank selected

0 1 BANK1

1 0 BANK2

1 1 BANK3

Note) When P1=0, P0=0 : this device doesn’t return Acknowlege.

(ODuring PORTO0 access, WPB terminal must be set to “HIGH”, then PORT1 ~ 3 accesses will be cancelled.
Oln accessing from PORT1 ~ 3, set WPB termianl to “LOW”

@DEVICE OPERATION
(OSTART CONDITION
+ All commands are proceeded by the start condition, which is a HIGH to LOW transition of SDA0O~3 when
SCLO~3 is HIGH.
+ This device continuously monitors the SDAO~3 and SCLO~3 lines for the start condition and will not
respond to any command until this condition has been met.

(OSTOP CONDITION
+ All communications must be terminated by a stop condition, which is a LOW to HIGH transition of SDAO
~3when SCLO~3 is HIGH.
- The stop condition initiates internal write cycle to write the data into memory array after write sequence.
+ The stop condition is also used to place the device into the standby power mode after read sequence.
- A stop condition can only be issued after the transmitting device has released the bus.

ONOTICE ON WRITE COMMAND
+ In Write command, after transmit write data, if there are no stop condition, EEPROM data don’t change.
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(ODEVICE ADDRESSING
- Following a START condition, the master output the device address of the slave to be accessed.

The most significant four bits of the slave address are the “device type indentifier,” for this device, this is fixed

as “1010.”
The next three bit specify a particular device. For PORTO access, that are set “0”, “P1”, “P0”, for PORT 1~3

access, that must be set “000”.

The last bit of the stream determines the operation to be performed.
When set to “1” a read operation is selected ; when set to “0,” a write operation is selected.

RW setto“0” - - = = - - - - WRITE
R/W setto “1” - - = - - - - - READ

OACKNOWLEDGE
- Acknowledge is a software convention used to indicate successful data transfers.The master or the slave will

release the bus after transmitting eight bits.During the ninth clock cycle, the receiver will pull the SDA line LOW
to Acknowledgethat the eight bits of data has been received.

+ This device will respond with an Acknowledge after recognition of a START condition and its slave address.If
both the device and a write operation have been selected, this device will respond with an Acknowledge, after
the receipt of each subsequent 8-bit word.

- In the READ mode, this device will transmit eight bit of data, release the SDA line, and monitor the line for an
Acknowledge.

- If an Acknowledge is detected, and no STOP condition is generated by the master, this device will continue to
transmit the data.

- If an Acknowledge is not detected, this device will terminate further data transmissions and await a STOP

condition before returning to the standby mode.
+ This device dosen't return Acknouwedge in internal write cycle.

START CONDITION
(START BIT)

s UL

)

i t
SDA
(px-Ccom E
OUTPUT DATA) N

L8

b)) -
«

SDA
(IC OUTPUT DATA)

Acknowledge Signal
(ACK Signal)

Fig.41 ACKNOWLEDGE RESPONSE FROM RECEIVER
@PORTO access commands

(OFor PORTO access, WPB terminal must be set to “HIGH”.

S w
T R

A 1

R SLAVE T 1st WORD

T ADDRESS E ADDRESS(n) DATA(n)

TT TrTT1TT1TT1TTT TrT T 1T T1TTT
SDA
LINE t]of1[o]o piro wa? wad  [D7 DO
[ 1 [ | [ |
A

K
WPB f e 7\

TOo—»

=~
0>
o

Fig.42 BYTE WRITE CYCLE TIMING (PORTO)

(OThis write commands operate EEPROM write sequence at address which is appointed by P1, PO. When the
master generates a STOP condition, this device begins the internal write
cycle to the nonvolatile array.
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s w
T R 2
A SLAVE : 1st WORD !
R T s
T ADDRESS e ADDRESS(n) DATA(n) DATA(+7) 9
L\
T LI B T T T T T 11 T T T 17
SDA
LINE 1lo]1fo]o et ro war wal |D7 DO DO
T N I T B A B T I I [ | R
R A A A A
/ c c c c
W K K « K e

K
Wpy B T \—
Fig.43 PAGE WRITE CYCLE TIMING (PORTO)

(OThis device is capable of eight byte page write operation.
OAfter the receipt of each word, the three low order address bits are internally incremented by one. The most

significant address bits (WA7 ~ WA3) remain constant, if the master transmits more than 8 words.
(OThe relationship of P1, PO inputs and access BANK is described as follows.

P1 PO BANK
0 0 No opearation
0 1 BANK1
1 0 BANK2
1 1 BANK3

(ODon't set P1, P0=0, 0. If P1, PO are set to 0, there is no target bank, so this device doesn't return cknowlege.

OWPB terminal must be set to “HIGH” during Byte Write cycle, and Page Write cycle, and internal Write cycles. If
WPB is set to “LOW” in above condition, programing doesn't work, and during internal Write cycle, WPB terminal
set to “LOW?”, this device terminate programing, and the data in programing address is not stored correctly.

w S

R T

—4>—0

R
SLAVE T 15t WORD SLAVE £
ADDRESS E ADDRESS(n) ADDRESS D

TT LI I B T TT T T T 11
SDA
LINE t]of1]ofo e ro wa? WA 1]o|1]ofo e e D7 DO
L1 | T T | L1 | I T |
A A
c c
K K
wPB J \\

Fig.44 RANDOM READ CYCLE TIMING (PORTO)

DATA(n)

vo-n

=~
0>
s~ o
= 0>

ORandom read operation allows the master to access any memory location which is appointed by P1, PO bit.

This operation involves a two-step process. .
First, the master issue a write command which includes the start condition and the slave address field (with R/W

set to “0”) followed by the address of the word be read.

This procedure sets the internal address counter of this device to the desired address. After the word address
acknowledge is received by the master, the master immediately reissues a start condition followed by the slave
address field with R/W the set to “1.” This device will respond with an acknowledge and then transmit the 8-data

bits stored at the addressed location.
If the master does not acknowledge the transmission but does generate the stop condition, at this point this device

discontinues transmission.

SLAVE
ADDRESS

S
T
A
R
T 1 T 1 T 1
SDA 1{of1]0]0 pP1
LINE P9 D7 DO
11 I I O B B
WPBJ \

Fig.45 CURRENT READ CYCLE TIMING ( PORTO )

O>»mx

TO-H®m

gh\m
<O >
<O >

(OWhen the command just before Current Read cycle is Random Read cycle or Current Read cycle (each including
Sequential Read cycle), data of incremented last read address (n)-th address, i.e.n, data of the (n+1)-th address

is output.
When the command just before Current Read cycle is Byte Write or Page write, data of latest write address is

output.
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(OCurrent Read operation allows the master to access data word stored in internal address counter which is
appointed by P1, PO bit. This operation involves a two-step process. This device will respond with an
acknowledge and then transmit the 8-data bits stored at the addressed location.

If the master does not acknowledge the transmission but does generate the stop condition, at this point this
device discontinues transmission.

note ) If the master send Acknowredge at after DO output, Sequential Read is selected, and this device output
next address data, and master can't send stop condition, so master can't discontinues transmission.
To stop read command, the master must send no Acknowledge at after DO output, and issue stop condition.

%

—

>

&
O>»m>I

S
T
o}
DATA() DATA(n ) P
T L L L T T I“I T UL L
SRA 1]o|1]0|o pirg D7 DC /2 D7 DO| U
11 | T VY Y T I | 111 L 11 | T W I T |
WPBJ \\
(PORTO)

Fig.46 SEQUENTIAL READ CYCLE TIMING

O During the sequential read operation, the internal address counter of this device automatically increments with
each acknowledge received ensuring the data from address will be followed with the data from n+1. For read
operations, all bits of the address counter are incremented allowing the entire array to be read during a single
operation. When the counter reaches the top of the array, it will “roll over” to the bottom of the array of BANK
and continue to transmit the data.

O The sequential read operation can be performed with both current read and random read.

@PORT1,2,3 access commands

SLAVE 1st WORD SLAVE

ADDRESS ADDRESS(n) ADDRESS DATA(n)
TT T T T T T 17T TT T T T T T 17T
SDA
LINE 1fo]1fofo 0 o WA7 WAQ tloft]ofo 0 o D7 DO
T T N A A A L1 L
A
K
WPB \ '

Fig.47 RANDOM READ CYCLE TIMING (PORT1~3)

—“T>H0
m—A4—Dn=

o>m>D

voHn

—T>—n

=2
0>
0>
=~
o>
o

O Random read operation allows the master to access any memory location of the BANK which is appointed by

P1, PO. This operation involves a two-step process.

First, the master issues a write command which includes the start condition and the slave address field (with
R/W set to “0”) followed by the address of the word be read.

This procedure sets the internal address counter of this device to the desired address.

After the word address acknowledge is received by the master, the master immediately reissues a start
condition followed by the slave address field with R/W the set to “1.”

This device will respond with an acknowledge and then transmit the 8-data bits stored at the addressed location.
If the master does not acknowledge the transmission but does generate the stop condition, at this point this
device discontinues transmission.

Oo>»mx

SLAVE
ADDRESS DATA

T T T T T T 11
SDA
LINE t{of1]ofo 00 D7 DO,
L1 T I I I B
A
WPB \

Fig.48 CURRENT READ CYCLE TIMING ( PORT1~3)

—0>—Hn

TO—H®

=~
0>
=0
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(OWhen the command just before Current Read cycle is Random Read cycle or Current Read cycle (each including
Sequential Read cycle), data of incremented last read address (n)-th address, i.e.n, data of the (n+1)-th address is
output. When the command just before Current Read cycle is Byte Write or Page write, data of latest write address
is output.

(ORandom read operation allows the master to access any memory location. The BANK which is appointed by P1,
PO. This operation involves a two-step process.

First, the master issues a write command which includes the start condition and the slave address field (with R/W
set to “0”) followed by the address of the word be read. This procedure sets the internal address counter of this
device to the desired address. After the word address acknowledge is received by the master, the master
immediately reissues a start condition followed by the slave address field with R/W the set to “1.” This device will
respond with an acknowledge and then transmit the 8-data bits stored

at the addressed location.

If the master does not acknowledge the transmission but does generate the stop condition, at this point this device

discontinues transmission.

note ) If the master send Acknowredge at after DO output, Sequential Read is selected, and this device output
next address data, and master can't send stop condition, so master can't discontinues transmission. To stop read
command, the master must send no Acknowledge at after DO output, and issue stop condition.

SLAVE
ADDRESS DATA(n)

\
T T T L TTTTTT
SDA
111

—o> -0
o»mx

DATA(n+x)

1({of1]jojo 0 0 D7 DO D7 DO
11 | T I | III“ | T I

To-Hn

0>

A
(o]
K K
WPEI_\ /7

Fig.49 SEQUENTIAL READ CYCLE TIMING (PORT1~3)

s~
0>
o

(ODuring the sequential read operation, the internal address counter of this device automatically increments with
each acknowledge received ensuring the data from address n will be followed with the data from n+1. For read
operations, all bits of the address counter are incremented allowing the entire array to be read during a single
operation. When the counter reaches the top of the array, it will “roll over to the bottom of the array and continue to

transmit the data.
(OThe sequential read operation can be performed with both current read and random read.

@Access Control of PORT0,1,2,3

WPB terminal controls access enable of each PORT, as follows.

PORT 0WPB terminal inputs1
PORTO not accessible Read/Write
PORT1 Read not accessible
PORT2 Read not accessible
PORT3 Read not accessible

Table4 WPB terminal and port accesibility

(OWhen WPB terminal is “HIGH”, PORTO only can access this device.
In this case, when commands from PORT1, 2, 3 are inputted, these port don't return acknowledge.
OWhen WPB terminal is “LOW”, PORTO access is not valid, but PORT1, 2, 3 can access this device this device.

Commands from PORT1, 2, 3 is performs independently other port.
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@ Software reset
Software reset is executed when to avoid malfunction after power on, and to reset during command input. Software
reset has several kinds, and 3 kinds of them are shown in the figure below. (Refer to Fig.50(a), Fig.50(b), and Fig.50
(c).) In dummy clock input area, release the SDAO0~3 bus (‘H' by pull up). In dummy clock area, ACK output and
read data '0' (both 'L' level) may be output from EEPROM, therefore, if 'H' is input forcibly, output may conflict and
over current may flow, leading to instantaneous power failure of system power source or influence upon devices.

Dummy clockx14 Startx2
SCLO~3 ZZZZA | [1 2 U 13|14 / U \\Normal command
SDAO0~3 U u \Normal command

Fig.50-(a) The case of dummy clock +START+START+ command input

Start Dummy clockx9 Start
SCLO~3 Z227 1 2 U 8 9 / X \WNormal command
SDAO~3 L | U L | 2 \Normal command

Fig.50-(b) The case of START +9 dummy clocks +START+ command input

Startx9
SCLO~3 222221 1 2 3 U 7 8 9l / U \Normal command
SDA0~3 22]_|_|_|_|_|_|_ U \Normal command

Fig.50-(c) STARTx9+ command input

* Start command from START input.

@ Acknowledge polling
During internal write execution, all input commands are ignored, therefore ACK is not sent back. During internal
automatic write execution after write cycle input, next command (slave address) is sent, and if the first ACK signal
sends back 'L', then it means end of write action, while if it sends back 'H', it means now in writing. By use of
acknowledge polling, next command can be executed without waiting for tWR = 5ms.
When to write continuously, R/W = 0, when to carry out current read cycle after write, slave address R/W = 1 is sent,
and if ACK signal sends back 'L', then execute word address input and data output and so forth.

. . During internal write,
First write command ACK = HIGH is sent back.
A
-~ ~

S S S

S A
T ) T T [Slave é T |Slave c
Al Wwrite command | A K A K
R p R |address H R [address H
T T T

. twr

Second write command
A

—~
S S
X Slave é X Slave é Word é Dat é $
ata
R |address | K R|address K| address | K K(O
T H T L L L{P
tWR \

. AT

After completion of internal write,
ACK=LOW is sent back, so input next
word address and data in succession.

Fig.51 Case to continuously write by acknowledge polling
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@ Command cancel by start condition and stop condition
During command input, by continuously inputting start condition and stop condition, command can be cancelled.
(Refer to Fig. 52.)
However, in ACK output area and during data read, SDAO~3 bus may output ‘L', and in this case, start condition and stop
condition cannot be input, so reset is not available. Therefore, execute software reset. And when command is cancelled by
start, stop condition, during random read cycle, sequential read cycle, or current read cycle, internal setting address is not
determined, therefore, it is not possible to carry out current read cycle in succession. When to carry out read cycle in

succession, carry out random read cycle.
SCLO~3
- A
SDA0~3 1 0 1 0

Start condition  Stop condition
Fig.52 Case of cancel by start, stop condition during slave address input

@1/0 peripheral circuit
OPull up resistance of SDA0~ 3 terminal
SDAO0~3 is NMOS open drain, so requires pull up resistance. As for this resistance value (Rpy), select an appropriate value to this
resistance value from microcontroller V., I, and Vo 0~ 3-lo. characteristics of this IC. If Rpy is large, action frequency is limited. The smaller
the Repy, the larger the consumption current at action.
OMaximum value of Rpy
The maximum value of Rpy is determined by the following factors. The following Vcc, SDA, Rpy and I, correspond to them of each port.
(1)SDAO~3 rise time to be determined by the capacitance (CBUS) of bus line of Rpy and SDAO0~ 3 should be tR or below.
And AC timing should be satisfied even when SDAO~ 3 rise time is late.
(2)The bus electric potential @ to be determined by input leak total (I.) of device connected to bus at output of 'H' to SDA0~ 3 bus and
Rpy should sufficiently secure the input 'H' level (Vi4) of microcontroller and EEPROM including recommended noise margin 0.2Vcc.

Vee - LIRpy — 0.2Vee 2 Vi Microcontroller _BU9883FV-W
O.8VCC*V|H
Rpy = I—
- SDA terminal
Ex. ) When VCC =3V, ||_=10u A, V|H=0.7 Vcc, _OQ ® 4
from (2) L l—
0.8x3—0.7%3 m = Bus line
R < —— i
U= 10%10° ! capacity
77 CBUS
=< 300 [kQ] - L

OMinimum value of Rpy Fig.53 1/O circuit diagram

The minimum value of Rpy is determined by the following factors. The following Vcc, VoL, loL, and Rpy correspond to them of each port.
(1)When IC outputs LOW, it should be satisfied that Vo wax=0.4V and lo max=3mA.

Vee—Vou . Ve—Vou
R = o S Rey = -
PU oL

(2)Vomax=0.4V should secure the input 'L’ level (V) of microcontroller and EEPROM including recommended noise margin 0.1Vcc.
Vowmax = Vit—0.1 Ve
Ex. ) When V¢c =3V, Vo, =0.4V, lo,.=3mA, microcontroller, EEPROM V, =0.3Vcc

from (1)
Rey 2 204
3x10
= 867[Q]
And
VoL=0.4[V]
Vi =0.3%3
=0.9[V]

Therefore, the condition (2) is satisfied.
OPull up resistance of SCLO~ 3 terminal
When SCLO~3 control is made at CMOS output port, there is no need, but in the case there is timing where SCLO~ 3 becomes 'Hi-Z', add a
pull up resistance. As for the pull up resistance, one of several kQ ~ several ten kQ is recommended in consideration of drive performance

of output port of microcontroller.
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@ Cautions on microcontroller connection
ORs
In I°C BUS, it is recommended that SDA port is of open drain input/output. However, when to use CMOS input / output of tri
state to SDA port, insert a series resistance Rs between the pull up resistance Rpu and the SDA terminal of EEPROM. This
is controls over current that occurs when PMOS of the microcontroller and NMOS of EEPROM are turned ON simultaneously.
Rs also plays the role of protection of SDA terminal against surge. Therefore, even when SDA port is open drain input/output,
Rs can be used. The following SCL SDA Rey and Rs correspond to them of each port.

4

! ACK !

SCL I I
— [

SDA

'H' output of microcontroller

I
I
1
|
T
'L’ output of EEPROM
I
I
1
1

Over current flows to SDA line by 'H'

Microcontrolier EEPROM output of microcontroller and 'L'
output of EEPROM.
Fig.54 1/O circuit diagram Fig.55 Input / output collision timing

OMaximum value of Rs
The maximum value of Rs is determined by the following relations. The following Vcc, Vo, Rs, Reu, loi, and SDA correspond to them
of each port.
(1)SDA rise time to be determined by the capacity (CBUS) of bus line of Rpu and SDA should be tR or below.
And AC timing should be satisfied even when SDA rise time is late.
(2)The bus electric potential@to be determined by Rpu and Rs the moment when EEPROM outputs 'L’ to SDA bus should
sufficiently secure the input 'L' level (Vi) of microcontroller including recommended noise margin 0.1Vcc.

(Vcc—VoL)xRs

<
RPUTRS + VoL+0.1Vcc=VIL

ViL—VoL—0.1Vcc
<
RS = —Voo—w R

Example) When Vcc=3V, ViL=0.3Vcc, VoL=0.4V, RpPu=20k<Q,

—<}—

VIL o, T iy < 0.3x3—0.4—0.1x3 3
Microcontroller EEPROM from(2), Rs = T173—03x3 20%10
Fig.56 1/O circuit diagram < 1.67[kQ]

OMinimum value of Rs
The minimum value of Rs is determined by over current at bus collision. When over current flows, noises in power source
line, and instantaneous power failure of power source may occur. When allowable over current is defined as I, the following
relation must be satisfied. Determine the allowable current in consideration of impedance of power source line in set and so
forth. Set the over current to EEPROM 10mA or below. The following Vcc, Rpy, Rs, and | correspond to them of each port.

: | ee o
| | Rs —
| i L' output
_| 1 I
i g Rs = #
, Overcurrent | ; 1/4 L Example) When Vcc=3V, 1=10mA
'H' output i E
1 1 3
1 I RS >
————— : = 10107
Microcontroller EEPROM
= 300[Q]

Fig.57 1/O circuit diagram
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@®1°C BUS input / output circuit

Olnput (SCLO~3)

%

Fig.58 Input pin circuit diagram

AA—{T>o—

Olnput / output (SDA0~3)

X
Fig.59 Input / output pin circuit diagram

Olnput (WPB)

Fig.60 Input pin circuit diagram
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@Notes on power ON
At power on, in IC internal circuit and set, Vcc rises through unstable low voltage area, and IC inside is not completely reset,
and malfunction may occur. To prevent this, functions of POR circuit and LVCC circuit are equipped. To assure the action,
observe the following conditions at power on.
1. Set SDA0~3 ="'H'and SCLO~3 ='L' or 'H'

2. Start power source so as to satisfy the recommended conditions of tr, torr, and Vbot for operating POR circuit.
tr

vee Recommended conditions of tg, tors, Vbot
tr torF Vbot
: torr 10ms or below| 10ms or longer| 0.3V or below
0 E(—) Vbot 100ms or below] 10ms or longer| 0.2V or below

Fig.60 Rise waveform diagram
3. Set SDA0~3 and SCL0~3 so as not to become 'Hi-Z'.
When the above conditions 1 and 2 cannot be observed, take the following countermeasures.
a) In the case when the above condition 1 cannot be observed. When SDAO~ 3 becomes 'L' at power on.
—Control SCLO~3 and SDA0~3 as shown below, to make SCLO~3 and SDA0~3, 'H' and 'H'".

Vee f tiow _/;
scL ' !
SDA s e
After Vcec becomes stab\lé After Vcc becomes stabldI
~ ton  tsupar >: tsu:par
Fig.61 When SCLO~3="H' and SDA0~3="L' Fig.62 When SCLO~3="L' and SDA0~3='L"

b) In the case when the above condition 2 cannot be observed.
—After power source becomes stable, execute software reset(P11).
c) In the case when the above conditions 1 and 2 cannot be observed.
—Carry out a), and then carry out b).

@Low voltage malfunction prevention function
LVCC circuit prevents data rewrite action at low power, and prevents wrong write. At LVCC voltage (Typ. =1.2V) or below, it
prevent data rewrite.
@\V/cc noise countermeasures
OBypass capacitor

When noise or surge gets in the power source line, malfunction may occur, therefore, for removing these, it is recommended

to attach a by pass capacitor (0.1uF) between IC Vccout and GND. At that moment, attach it as close to IC as possible.

And, it is also recommended to attach a bypass capacitor between board Vccout and GND.

@ Cautions on use

(1)Described numeric values and data are design representative values, and the values are not guaranteed.

(2)We believe that application circuit examples are recommendable, however, in actual use, confirm characteristics further
sufficiently. In the case of use by changing the fixed number of external parts, make your decision with sufficient margin in
consideration of static characteristics and transition characteristics and fluctuations of external parts and our LSI.

(3)Absolute maximum ratings
If the absolute maximum ratings such as impressed voltage and action temperature range and so forth are exceeded, LSI
may be destructed. Do not impress voltage and temperature exceeding the absolute maximum ratings. In the case of fear
exceeding the absolute maximum ratings, take physical safety countermeasures such as fuses, and see to it that conditions
exceeding the absolute maximum ratings should not be impressed to LSI.

(4)GND electric potential
Set the voltage of GND terminal lowest at any action condition. Make sure that each terminal voltage is lower than that of
GND terminal.

(5)Terminal design
In consideration of permissible loss in actual use condition, carry out heat design with sufficient margin.

(6)Terminal to terminal shortcircuit and wrong packaging
When to package LSI onto a board, pay sufficient attention to LSI direction and displacement. Wrong packaging may
destruct LSI. And in the case of shortcircuit between LSI terminals and terminals and power source, terminal and GND
owing to foreign matter, LS| may be destructed.

(7)Use in a strong electromagnetic field may cause malfunction, therefore, evaluate design sufficiently.
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@Ordering part number

B|U 918|813 FIV]|-|W|E]| 2

N N R 7
Part No. Part No. Package W: Double Cell
FV: SSOP-B16

Packaging and forming specification
E2: Embossed tape and reel

SSOP-B16
<Dimension> <Tape and Reel information>

Tape Embossed carrier tape
Quantity 2500pcs

Direction E2
of feed (The direction is the 1pin of product is at the upper left when you hold
reel on the left hand and you pull out the tape on the right hand)

Direction of feed

1pi
Reel pin

(Unit:mm) XWhen you order , please order in times the amount of package quantity.

The content specified in this document is correct as of 1st , 2009, January

No copying or reproduction of this document, in part or in whole, is permitted without the consent of ROHM CO.,LTD.

The content specified herein is subject to change for improvement without notice.

The content specified herein is for the purpose of introducing ROHM's products (hereinafter "Products"). If you wish to use any such Product, please be sure to refer to the specifications, which can be obtained from ROHM upon request.
Examples of application circuits, circuit constants and any other information contained herein illustrate the standard usage and operations of the Products. The peripheral conditions must be taken into account when
designing circuits for mass production.

Great care was taken in ensuring the accuracy of the information specified in this document. However, should you incur any damage arising from any inaccuracy or misprint of such information, ROHM shall bear no
responsibility for such damage.

The technical information specified herein is intended only to show the typical functions of and examples of application circuits for the Products. ROHM does not grant you, explicitly or implicitly, any license to use or exercise
intellectual property or other rights held by ROHM and other parties. ROHM shall bear no responsibility whatsoever for any dispute arising from the use of such technical information.

The Products specified in this document are intended to be used with general-use electronic equipment or devices (such as audio visual equipment, office-automation equipment, communication devices, electronic
appliances and amusement devices).

The Products are not designed to be radiation tolerant.

While ROHM always makes efforts to enhance the quality and reliability of its Products, a Product may fail or malfunction for a variety of reasons.

Please be sure to implement in your equipment using the Products safety measures to guard against the possibility of physical injury, fire or any other damage caused in the event of the failure of any Product, such as
derating, redundancy, fire control and fail-safe designs. ROHM shall bear no responsibility whatsoever for your use of any Product outside of the prescribed scope or not in accordance with the instruction manual.

The Products are not designed or manufactured to be used with any equipment, device or system which requires an extremely high level of reliability the failure or malfunction of which may result in a direct threat to human life
or create a risk of human injury (such as a medical instrument, transportation equipment, aerospace machinery, nuclear-reactor controller, fuel-controller or other safety device). ROHM shall bear no responsibility in any way for
use of any of the Products for the above special purposes. If a Product is intended to be used for any such special purpose, please contact a ROHM sales representative before purchasing.

If you intend to export or ship overseas any Product or technology specified herein that may be controlled under the Foreign Exchange and the Foreign Trade Law, you will be required to obtain a license or permit under the Law.

ROHM Sales Offices Contact us for further information about the products. RO128A

San Diego  +1-858-625-3630  United Kingdom +44-1-908-272400  Tianjin +86-22-23029181  Xiamen +86-592-238-5705
Atlanta +1-770-754-5972 Denmark +45-3694-4739  Shanghai +86-21-6279-2727  Zhuhai +86-756-3232-480
Boston +1-978-371-0382  Espoo +358-9725-54491  Hangzhou +86-571-87658072 Hong Kong +852-2-740-6262

Chicago ~ +1-847-368-1006  Salo +358-2-7332234 Nanjing  +86-25-8689-0015 Taipei  +886-2-2500-6956
Dallas +1-972-473-3748  Oulu +358-8-5372930 Ningbo  +86-574-87654201 Kaohsiung +886-7-237-0881
Denver +1-303-708-0908 Barcelona +34-9375-24320 Qingdao +86-532-8577-9312 Singapore +65-6332-2322
Detroit  +1-248-348-9920 Hungary ~ +36-1-4719338 Suzhou +86-512-6807-1300 Philippines +63-2-807-6872 ROHM Co., Ltd.
Nashville  +1-615-620-6700 Poland +48-22-5757213  Wuxi  +86-510-82702693 Thailand  +66-2-254-4890 . - R H m
Mexico  +52-33-3123-2001 Russia  +7-495-739-41-74 Guangzhou +86-20-3878-8100 Kuala Lumpur +60-3-7958-8355 21 Saiin '\%Zfsg;?gé;;ﬁ;:ﬁ
Diisseldorf  +49-2154-921 I 2-2-8182-700  Huizh -752-205-1054 P -4-20864 -
uss_edor +49-2154-9210  Seou +8: 8182-700 uizhou +86-752-205-105 enang +60 86453 TEL: +81-75-311-2121 FAX: +81-75.315-0172 SEMICONDUCTOR
Munich  +49-8999-216168 Masan +82-55-240-6234 Fuzhou +86-591-8801-8698  Kyoto +81-75-365-1218
Stuttgart +49-711-7272-370 Dalian  +86-411-8230-8549 Dongguan +86-769-8393-3320 Yokohama +81-45-476-2290
France  +33-1-5697-3060 Beijing  +86-10-8525-2483 Shenzhen +86-755-8307-3008 www. rohm.com

Catalog No. 09002EAT01 '09.1 ROHM © Published by LS| Business Promotion Group




Notice

Notes

No copying or reproduction of this document, in part or in whole, is permitted without the
consent of ROHM Co.,Ltd.

The content specified herein is subject to change for improvement without notice.

The content specified herein is for the purpose of introducing ROHM's products (hereinafter
"Products"). If you wish to use any such Product, please be sure to refer to the specifications,
which can be obtained from ROHM upon request.

Examples of application circuits, circuit constants and any other information contained herein
illustrate the standard usage and operations of the Products. The peripheral conditions must
be taken into account when designing circuits for mass production.

Great care was taken in ensuring the accuracy of the information specified in this document.
However, should you incur any damage arising from any inaccuracy or misprint of such
information, ROHM shall bear no responsibility for such damage.

The technical information specified herein is intended only to show the typical functions of and
examples of application circuits for the Products. ROHM does not grant you, explicitly or
implicitly, any license to use or exercise intellectual property or other rights held by ROHM and
other parties. ROHM shall bear no responsibility whatsoever for any dispute arising from the
use of such technical information.

The Products specified in this document are intended to be used with general-use electronic
equipment or devices (such as audio visual equipment, office-automation equipment, commu-
nication devices, electronic appliances and amusement devices).

The Products specified in this document are not designed to be radiation tolerant.

While ROHM always makes efforts to enhance the quality and reliability of its Products, a
Product may fail or malfunction for a variety of reasons.

Please be sure to implement in your equipment using the Products safety measures to guard
against the possibility of physical injury, fire or any other damage caused in the event of the
failure of any Product, such as derating, redundancy, fire control and fail-safe designs. ROHM
shall bear no responsibility whatsoever for your use of any Product outside of the prescribed
scope or not in accordance with the instruction manual.

The Products are not designed or manufactured to be used with any equipment, device or
system which requires an extremely high level of reliability the failure or malfunction of which
may result in a direct threat to human life or create a risk of human injury (such as a medical
instrument, transportation equipment, aerospace machinery, nuclear-reactor controller,
fuel-controller or other safety device). ROHM shall bear no responsibility in any way for use of
any of the Products for the above special purposes. If a Product is intended to be used for any
such special purpose, please contact a ROHM sales representative before purchasing.

If you intend to export or ship overseas any Product or technology specified herein that may
be controlled under the Foreign Exchange and the Foreign Trade Law, you will be required to
obtain a license or permit under the Law.

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact us.
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