BR93L66-W / BR93L66F-W / BRO3L66RF-W / BRO3L66FJ-W /BRO3L66RFJ-W /
Memory ICs BR93L66FV-W / BR93L66RFV-W / BR93L66RFVM-W

256x16bits EEPROM

BR93L66-W / BR93L66F-W / BR93L66RF-W /
BR93L66FJ-W / BRO3L6RFJ-W /| BR93L66FV-W /

BR93L66RFV-W / BR93L66RFVM-W

BR93L66-W series is 3wire serial EEPROM.

®Applications
General purpose

®Features
1) 256 words x 16 bits organization 4kbit serial EEPROM
2) Wide operating supply voltage range (1.8 to 5.5V)
3) Three wire serial interface
4) Auto-increment of registers address for Read mode
5) Prevent inadvertent writing
Write inhibit when power ON
Software instructions for write-enable / disable
Write inhibit at low Ve
6) Automatic erase-before write and self-timed programming cycle
7) Read / Busy Status output
8) Low Power Consumption
Write (5V) :1.2mA (Typ.)
Read (5V) :0.3mA (Typ.)
Standby (5V):0.1uA (Typ.)
9) Full TTL compatible input and output
10) Space Saving DIP / SOP / SOP-J / SSOP-B / MSOP8pin Package
11) High reliability EEPROM with Double-Cell structure.
12) High reliability fine pattern CMOS technology
14) 40 Years Data Retention
15) 1,000,000 Write / Erase Cycle
16) Initial data FFFFh in all address

®Absolute maximum ratings (Ta = 25°C)

Parameter Symbol Rating Unit
Supply Voltage Vee -0.3~6.5 \4
DIP8 800
SOPS8( F, RF) 450%2
Power dissipation Pd SOP-J8 (FJ, RFJ) 45073 mw
SSOP-B8 (FV, RFV) 300*
MSOP8(RFVM) 310%°
Storage Temperature Tstg —-65~125 °C
Operating Temperature Topr -40~85 °C
Terminal Voltage - -0.3~Vce+0.3 \Y;

Derating: 8.0 mW/°C(¥1), 4.5 mw/°C(¥2.3) 3,0 mw/°C (*4)
3.1 mwW/°C (*5) for operation above Ta = 25°C.
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®Recommended operating condition

Parameter Symbol Rating Unit
Supply Voltage Vee 1.8~5.5 v
Input Voltage Vin 0 ~Vce

®Electorical characteristic
Unless otherwise specified ( Ta = -40 to +85°C, Vcc = 2.5 t0 5.5V)

Parameter Symbol Limit Unit Conditions Test circuit
Min. Typ. Max.
Input Voltage "L" 1 Vi -0.3 - 0.8 Y, 4.0sVcc£55 -
Input Voltge "L" 2 Viez -0.3 - 0.2xVce \% Vce £ 4.0 -
Input Voltage "H" 1 ViH1 2.0 - Vce+0.3 \ 4.0£Vec$55 -
Input Voltage "H" 2 Vinz 0.7xVce - Vce+0.3 \% Vee £ 4.0 -
Output Voltage "L" 1 Vou1 0 - 0.4 \Y, lo.=2.1mA,4.0£Vcc £5.5 Fig.4
Output Voltage "L" 2 VoLz2 0 - 0.2 \Y lo.=100pA Fig.4
Output Voltage "H" 1 Vor1 2.4 - Vee V  |lon=—0.4mA4.0sVcc£55 Fig.5
Output Voltage "H" 2 Vo2 Vee-0.2 - Vce \% lo=—100pA Fig.5
Input Leak Current Iui -1 - 1 UA Vin=0~Vcc Fig.6
Output Leak Current Io -1 — 1 A Vour=0~Vcc, CS=0V Fig.7
lecy - - 3.0 mA E§VKR=|2T'\£5"Z' tE / W=5ms Fig.8
Operating current lccz - - 15 mA | fSK=2MHz (READ) Fig.8
lccs - - 45 | mA | [RRAMHE, I W=sms Fig.8
Standby Current Iss = = 2 uA CS=0V, DO=OPEN Fig.9
Unless otherwise specified ( Ta = -40 to +85°C, Vcc = 1.8 to 2.5V)
Parameter Symbol - Limit Unit Conditions Test circuit
Min. Typ. Max.
Input Voltage "L" Vi -0.3 = 0.2xVcee Y, - -
Input Voltage "H" ViH 0.7xVce - Vce+0.3 \Y - -
Output Voltage "L" Vo 0 - 0.2 \ lo.=100pA Fig.4
Output Voltage "H" Vo Vee—0.2 - Vee \% loH=—100pA Fig.5
Input Leak Current Iu -1 — 1 A Vin=0~Vcc Fig.6
Output Leak Current ILo -1 - 1 A Vour=0~Vce, CS=0V Fig.7
lect - - 15 | mA | GRENHz B/ W=oms Fig.8
Operating current leca - - 0.5 mA | fSK=500kHz (READ) Fig.8
lccs - - 2 mA fSK=500kHz (WRAL, ERAL) Fig.8
Standby Current Ise - - 2 A CS=0V, DO=OPEN Fig.9

This product is not designed for protection against radioactive rays.
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®External dimensions
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DETECT
SUPPLY
cs —» VOLTAGE
INSTRUCTION DECODE ¥ ¥
CONTROL AND CLOCK
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< \—V 16bits
DO <—] DUMMY BIT
Fig2 Block Diagram

®Pin configurations

Vecc N.C. N.C. GND N.C. GND DO DI Vce N.C. N.C. GND
, BRO3L66RF-W:SOP8
, BRI3L66F-W:SOP8 BRY3L66RFJ-W:SOP-J8
BRO3L66-W:DIP8 BRO3L66FJ-W:SOP-J8 BRO3L66RFV-W:SSOP-B8
BRI3L66FV-W:SSOP-B8 BRO3LE6RFVM-W:MSOP8

T T T T

CS SK DI DO N.C. Vcc CS SK CS SK DI DO
Fig3. Pin Configurations

®Terminal function

Terminal IN/OUT Function
Vee - Power Supply
GND - Ground (0V)
Cs INPUT Chip Select control
SK INPUT Serial Data Clock Input
DI INPUT Start Bit ,Op.code,Address,Serial Data Input
DO OUTPUT Serial Data Output,Ready / Busy Status Output
NC - No Connection (Vcc or GND or OPEN)
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Memory ICs

®Test circuit

DO

Control output Pin to "L"

Fig.4 Output Low Voltage Test Circuit

VIN = 0V~Vcc!

]

CS,SK,DI

Fig.6 Input Leakage Current Test Circuit

Vce
Vee loH
e
DO
GND VoH

Control output Pin to "H"

Fig.5 Output High Voltage Test Circuit

Vee

I

cs

Vee

GND

ILo

DOQD1

lOUT—OV~VCC

Fig.7 Output Leakage Current Test Circuit

Vcec Vce
Icc IsB
—cs Vee —cs Vee
fsk=2MHz / 500kHz
VIN=VIH/ ViL —sk DO OPEN
WRITE / READ INPUT
SK Do OPEN
—0! GND
i DI GND
ke 7L
Fig.8 Operating Current Test Circuit Fig.9 Standby Current Test Circuit
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®Synchronous data timing

tesst tskH tskL ——» <« tcsH
SK
tois ! to
! teo <« tPD1

DO (READ) —\ / —

tor

DO (WRITE) —< STATUS VALID I

Fig.10 Synchronized data timing

- Input Data are clocked in from DI pin at the rising edge of the clock (SK).
- Output data from DO pin toggles at the rising edge of the clock (SK) during read mode.
- When CS is brought "H"after the write command.STATUS signal (READY / BUSY) becomes active

on DO pin till the start bit of next command.
STATUS signal is active during CS is high, and DO pin outputs High-Z when CS is low.
- For internal reset, CS must be brought "L" after any commands.

©® AC operating characteristics (Ta =—40 to 85°C, Vcc =2.5t0 5.5V)

Parameter Symbol Min. Typ. Max. Unit
SK Clock Frequency fSK - - 2 MHz
SK High Time tSKH 230 - - ns
SK Low Time tSKL 230 - - ns
CS Low Time tCS 200 - - ns
CS Setup Time tCSS 50 - - ns
DI Setup Time tDIS 100 - - ns
CS Hold Time tCSH 0 - - ns
DI Hold Time tDIH 100 - - ns
Data "1" Output Delay Time tPD1 - - 200 ns
Data "0" Output Delay Time tPDO - - 200 ns
CS to Status Valid tSV - - 150 ns
CS to Output High-Z tDF - - 150 ns
Write Cycle time tE/IW - - 5 ms
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® AC operating characteristics (Ta =—40 to 85°C, Vcc = 1.8 to 2.5V)

Parameter Symbol Min. Typ. Max. Unit
SK Clock Frequency fSK - - 500 kHz
SK High Time tSKH 0.8 - - us
SK Low Time tSKL 0.8 - - us
CS Low Time tCS 1 - - us
CS Setup Time tCSS 200 - - ns
DI Setup Time tDIS 100 - - ns
CS Hold Time tCSH 0 - - ns
DI Hold Time tDIH 100 - - ns
Data "1" Output Delay Time tPD1 - - 0.7 us
Data "0" Output Delay Time tPDO - - 0.7 us
CS to Status Valid tSV - - 0.7 us
CS to Output High-Z tDF - - 200 ns
Write Cycle time tE/IW - - 5 ms

®Instruction code

Command Stt)?[rt Opce(gﬁing Address Data
Read *! 1 10 |A7A6A5A4A3A2ALAD | (READ DATA)
Write Enabled (WEN) 1 00 11 % % % % % =* -
Write *2 1 01  |A7A6,A5A4A3A2ALA0 | \WRRITE DATA)
Write All (WRAL)*2 1 00 (01 x = x = x| WHEITEDATA)
Write Disable (WDS) 1 00 00 =* =* =# % =% =x -
Erase 1 11  |A7 A6,A5,A4,A3,A2,AL,A0 -
Erase All (ERAL) 1 00 10 % =% % % % = -

Address and data must be transferred from MSB.
"x" Means either VIH or VIL

START BIT

Start Bit means a logical "1" input after CS goes high.
This start bit proceeds begining of all instructions.

x1 After one Read instruction segment is received, when CS remains High, the address pointer
automatically cycles to the next higer register address, giving a continuous string of output
data, depending on the device and the starting address.

*2 The previous data in the address locations are automatically erased and written the desired
data , when "Write" or "Write All" instruction is received. No erase command is needed.
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®Timing chart
1. Read cycle timing

ch

*2
° 0 e Yo e X O—

*2 next Address
(Auto-increment)
x1 Start bit

This device recognize the first data "1" after CS goes high as a start bit.You can input plenty of "0" before "1", still the data "1" works as a start bit.

Fig.11 Read cycle timing

The addressed 16 bit of data are clocked out after “Read” instruction is received. During the 11 th clock is high, the device
output “0” (dummy Q) as a sign of data output start.

This device has the auto-increment feature that provides the whole data of the memory array with one read command.
Just keep CS high and SK clocking, the device outputs the next address data following the addressed 16 bits of data,
please.

2.Write enable cycle timing

s | -
V7

SK 11 (2] 13| |4] |5 16| |7] 8| [9] ROl [1]
DI i1\o0o o/ 1 1
DO

High-Z

Fig.12 Write Enable Cycle Timing

After the power is on, the device is in the disable mode.

This “Write Enable” instruction must be proceeded before the any write commands.

After “Write Enable” is executed, the device becomes in the enable mode.

This enable mode is valid until the power is off or the device receives “ Write Disable” instruction.

Neither the “Write Enable” nor the “Write Disable” instruction has any effect on the “Read” instruction. This device does
not matter the state ( “H” or “L”) of DI after the 6 th clock of SK. Please keep inputting six more SK signals.
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3.Write cycle timing

([ ((
2 " tcs ) ,
cs _/ \E/?T”‘E\_

tsv

sv READY
High-Z

tE/W

%

Fig.13 Write Cycle Timing

This “Write” command writes 16 bits of data into the specified address.

The falling edge of CS after the 27 th clock initiates high voltage cycle, which writes the data into non-volatile memory
array.

Ready / Busy signal indicates this high voltage cycle from DO pin. During this high voltage cycle (busy state), the device
does not receive any command.

4.Write all cycle timing

Cs ! ) \j_éTATUS \_
"//// @@
} tsv
High-Z g/r;m\—

tE/w

\!

Fig.14 Write All Cycle Timing

This command writes 16 bits of data into the all address.
It takes maximum 5ms, because all the data are written in to memory array at the same time.

5.Write disable cycle timing

cs | \
SK 1 2 3 4 5 6 7 8 9| fof | %

DI 1\0 0 0 O

DO

High-Z
Fig15 Write Disable Cycle Timing

This command put the device into the disable mode.

After the power on, the device is also in the disable mode.

The “ Read” command can be proceeded even in the disable mode.

We recommend this “Write Disable” commanded execution after any write commands in order to prevent inadvertent
write. This device does not matter the state ( “H” or “L”) of DI after the 6 th clock of SK. Please keep inputting six more SK
signals.
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6.Erase cycle timing
J if Sy
cs tes VSTATUS \ S
i ~

SK

DIZ / 1 1 1‘<A7>< 6 X ;><A2XA1><AO>\ y
f »
DO ;5 : Y [rErDY
High-Z 3

tE/w

Fig.16 Erase Cycle Timing
This “Erase” command writes all bits in the specified address to “1”.
The falling edge of CS after the 11 th clock initiates high voltage cycle, which writes the data into non-volotile memory

array.
The DO pin indicates the Ready/ Busy status of the device.

7.Erase all cycle timing (ERAL)

Ny

SK

z_/—\_/—\%m )

71

3 tsv
(( .
‘ BUSY /READY
High-Z 2 | S_/_\_”_

tE/w

Fig.17 Erase All Cycle Timing

This “Erase All’ command writes all bits in the all address to “1”.

The falling edge of CS after the 11 th clock initiates high voltage cycle, which writes the data into non-volatile memory
array.

The DO pin indicates the Ready/ Busy status of the device.
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OREADY / BUSY status (DO pin)

After the write commands input, CS goes low to initiate high voltage cycle and goes high again.
Then Ready / Busy signal will be shown on the DO pin.

R/B = Low : under writing
After spending tE / W (Max. 5ms) operating the internal timer, the device automatically finishes writing.
During tE / W, the memory array is accessed and any instruction is not received.

R/B= High : ready
Auto programming has been completed. The device is ready to receive the next instruction without waiting tE / W.
In this case, keep DI="L" during CS is High.

During this high voltage cycle (busy state), the device does not receive any command. During the device is ready to next
receive command (ready state), it is possible to make malfunction or inadvertent write when the device receives any
signals.

cs J \_/ STATUS \
i N

o EET///////// -
) . —> W

BUSY

Fig.18 READY / BUSY status output timing

This product described in this specification is a strategic product and / or subject to COCOM regulations. It should not be
exported without authorization from the appropriate Government authorities.
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®Applications
1) Command Cancel
Read
Start bit Operating code Address Data
1 bit 2 bits 8 bits 16 bits

Cancel is always available
Fig.19 READ CANCEL EFFECTIVE TIMING

Method of cancel : CS="L"

o

Write, WRAL (Write ALL)

/ The rising edge of 27th clock \

SK 26 27

DI D1 DO

AN ENLARGEMENT

Start bit Operating code Address Data te/w
1 bit 2 bits 8 bits 16 bits :
a > b —

Fig.20 WRITE AND WRAL CANCEL EFFECTIVE TIMING

A: The period from start bit to the rising edge of 27 th clock
CS =“L” cancels these commands.

B: The Period from the rising edge of 27 th clock to the end of internal write cycle (tE / W)
There is no way to cancel this command.
If power is down during this period, the data is not guaranteed, so that write correct data again please.
It is impossible to cancel this command by sending additional SK clock signal.
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Erase, Eral (Erase All)

/ The rising edge of 11th clock \

SK 10 11

DI Al A0

AN ENLARGEMENT /

. . 1/2
Operating code
Start bit p g Address € /W
1 bit 2 bits 8 bits
a b~

Fig.21 ERASE AND ERAL EFFECTIVE TIMING

A The period from start bit to the rising edge of 11 th clock
CS =“L" cancels these command.

B : The period from the rising edge of 11 th clock to the end of internal write cycle (tE / W)
There is no way to cancel this command.

If power is down during this period, the data is not guaranteed, so that write correct data again please.
It is impossible to cancel this command by sending additional SK clock signal.

2) Stand By
Standby Current
CS="L" makes standby current constant, SK and DI states do not affect it.

Timing (Start Bit)
Data may be inputted if CS is brought high when SK="H" states, as shown Fig.22. (See Fig.22)
Please keep SK and DI input signals "L”, if CS is brought high during stand by and power ON / OFF. (See Fig.23)

CS=SK=DI="H" . . "o

This is recognized as start bit If CS is brought high when SK="L" or

unintenitionally. DI="L" states, it is recognized as start
bit correctly.

\

cs [ cs [

._—Input Start Bit —Input Start Bit

L L

DI

DI

Fig.22 Not Proposed Timing Fig.23 Proper Timing
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3) Power ON/ OFF
-Please keep CS “L” during power ON /OFF.

The device is an active state during CS is high. The extraordinary function or data collaption may occur because of
noise etc., if power-up is done with CS "H”. In order to prevent above errors from happening, keep CS “L” during power
ON. (The device does not receive any command during CS is low.) It may continue at low Vcc by capacitance of Vcc line
during power off. Please keep CS “L” during power off because of the device may make malfunction and inadvertent

write.

Vcc

Cs

GND =i - - < < 2o

Fig.24 CS Timing During Power ON/OFF

(Bad example) CS follows Vcc .(CS is pull up to Vcc)

CS is always high in this case the noise may force the device to malfunction

and inadvertent write.
*|t may occur even if CS is High-Z

(Good example) CS is low during power ON / OFF.
Please take more than 10ms between power ON and power OFF, or the internal

circuit is not always reset.
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P.O.R. Circuit
In order to prevent an inadvertent write, the device has the feature of PO.R.
After the power is on, the device is in the write disable mode .P.O.R. works only during power up.
The noise may force the device to make the write enable mode with CS="H" during power ON / OFF.
In the case of power up, keep the following conditions to ensure function of P.O.R.
1.ltis necessary to be CS “L”
2.Follow the recommended conditions of tR, tOFF, Vbot for the function of P.O.R. during power up.

tR
Vcee
Recommended conditions of tR, tOFF, Vbot
tOFF tR tOFF Vbot
Vbot Below 10ms Above 10ms Below 0.3V
0 Below 100ms Above 10ms Below 0.2V
Fig.25 Vcc wave form
LVCC Circuit

LVCC (Vee-Lock out) circuit inhibits write operation at low voltage, and prevents an inadvertent write.
When Vcc is below the LVCC voltage (Typ.=1.2V), write operation is inhibited.

4) Noise
Noise on Vcc (about bypass capacitor)

Noise and surges on power line may cause the abnormal function. It is recommended that the bypass capacitor (0.1uF)
are attached on the Vcc and GND line beside the device.

The attachment of bypass capacitor on the board near by connector is recommended.

g
//B D# D [q E Di — Capacitor 0.01~0.1uF
| N

Praint base\A

Rmc# mimcj

7 NI

GND f Vee

Capacitor 10~100uF

Fig.26 Noise on Vcc countermeasure example

Noise on SK
If SK'line has a lot of noise and rising time of SK is long, the device may recognize noise as a clock.

Therefore this device has a schmitt trigger (about 0.2V) on SK pin. However to get rid of noise, less than 100ns of SK
rising time (tR) is recommended. If SK rising time is more than 100ns, pay attention to reduce the noise, please.

Please keep rising time and falling time as short as possible to ensure data transfer reliability.
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5) Input / Output Pin Equivalent Circuit

Out put Circuit
l e
q
OEint
Fig.27 Do pin equivalent circuit
Input Circuit

RESETint.

- — T csint,
I

Fig.28 CS pin equivalent circuit

SK .

i

Fig.29 SK pin equivalent circuit

CSint. >—

, D>

Fig.30 DI pin equivalent circuit
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6) |/ O Application Circuit
1. Pull down resister is recommended.
When CS is “L” during power ON / OFF, error operating and writing is protected.
Pull Down Resister of CS Pin
The pull down resister is needed in order to prevent error operating and writing from happening.

Decide the value of this resister (Rpd) properly, considering VOH, IOH characteristics of controller.

Rea > YOHM |
M2 opw @
CONTROLLER EEPROM VOHM 2 VIHE ---@®
VOHM VIHE Example) When V=5V, VIHE=2V, VOHM=2.4V,|OHM=2mA,
According to @D,
| R > 2.4
- output | 'OHM| = Red "L" INPUT M2 0
Red 2 12[kQ]

If the Rpd is under the conditions of the equation @,
VOHM is 2.4V or more.

If the Rpa is under the conditions of the equation @,
VIHE(=2.0V) is VHOM or less.

- VIHE:VIH specification of EEPROM
- VOHM : VOH specification of CONTROLLER
- IOHM : IOH specification of CONTROLLER

Fig.31 Pulldown resister of cs pin

2. DO may have either pull up and down.
DO is “High-Z” except output data and R /B status timing. If the controller make malfunction with state "High-Z”, it is
needed the pull up or down resister to DO. If the state of DO pin do not affect it, the DO pin may be left “High-Z ”.
In case that the DO pin is no connection, if CS, SK and Dl is high during DO states ready, the device recognize it as
a start bit and cancel state ready. DO looks “H” by the pull up resister of DO. (See Fig.32)

ENLARGE >

DI X DO \

DO High—z

High CS=SK=DI="H"
READY \___ DO Igh-2 DO=0OPEN
BUSY
' BUSY
With pull up resister to do
. / READY CS=SK=DI="H"
BUSY DO=PULL UP

Fig.32 Ready output timing when do is open
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Pull up / down Resister of DO pin
Decide the value of this resister (Rpu) properly, by considering VIH, VIL characteristics of a controller, which control the

device and VOH, IOH, VOL, IOL characteristics of the device.

R > Ve VOLE .,
A M= ToE ®
R VOLE £ VILM --@
CONTROLLER pu EEPROM
IOLE
VILM
VOLE Example) when V=5V, VOLE=0.4V, IOLE=2.1mA, VILM=0.8V,
I . According to(3),
"L INPUT |—
— 5-0.4
R 2 07
"L" OUTPUT S R 2 22[kQ]

. . . If the Rpu is under the conditions of the equation @
Fig.33 Pull up resister of DO pin VOLE is 0.4V or less.

If the Rpuis under the conditions of the equation @
VILM(=0.8V) is VOLE or more.

- VOLE :VOL specification of EEPROM
- IOLE : IOL specification of EEPROM
- VILM : VIL specification of CONTROLLER

EEPROM Rws > _VOHE .
— * = TomE ®
VOHE 2 VIHM —®
CONTROLLER
VIHM - |— Example) When Vee=5V, VOHE=Vcc-0.2V, IOHE=0.1mA,
| . VOHE VIHM=Vccx 0.7V,According to (B)
| IOHE Res > _ 502
= 0.1x10°3
de

Rpd 2 48[kQ]

If the Rpu is under the conditions of the equation @
VOHE is 2.4V or more.

If the Rpuis under the conditions of the equation @
VIHM(=3.5V) is VOHE or less.

- VOHE :VOH specification of EEPROM
- IOHE : IOH specification of EEPROM
- VIHM : VIH specification of CONTROLLER

Fig.34 Pull down resister of DO pin
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7) DI/ O Port (To connect DI and DO)
The device has DI and DO (independent each other). But they can be connected, then controlled by signal DI / O port.

(1 port)
CONTROLLER EEPROM

DO

Fig.35 DI/ O Port connect DI and DO

BUS connection between controller and EEPROM ( DO Feed Back to Dl)
There are two timing that has bus conflict between DI /O output and DO.
(1) Half clock cycle for AQ (last address bit) in read mode. (See Fig.36)
DO outputs the dummy “0”.
— There are bus contention when AO="1" are inputted.

EEPROM CS INPUT

EEPROM SK INPUT
|

|
|
EEPROM DI INPUT X AL >< Ao >L
T |

—H H— A conflict between DI input and DO
|

|
|
[
EEPROM DO OUTPUT High-Z | 0
|
|
|

|
|
CONTROLLER DI/ O PORT

|

|
»e
L4

|

|

High-Z

controller
output

controller input

Fig.36 DI / O Port to connect DI and DO read operation
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(2) CS= “H” after program command. (See Fig.37)
DO outputs READY / BUSY signal, until start bit is inputted.
DO makes “High-Z” states by recognizing a start bit.
—»When CS is brought high with controller output “L” from DI / O port during next command input, the device
outputs ready signal from DO pin and makes a current overload.

In timing of (1), (2), to insert R between DI and DO will solve above problems.
|
« | [

EEPROM CS INPUT COMMAND V; " \ ‘ / ||
|
EEPROM SK INPUT COMMAND |

|

I Ll

|
EEPROM DI INPUT COMMAND [ " \,|

|

|

— READY Y )

EEPROM DO OUTPUT “COMMAND T /—IL, P tigh-z

L——»!CONFLICT BETWEEN DI INPUT AND DO OUTPUT
READY | |

|
1
COMMAND BUSY !
CONTROLLER DI/ O PORT h\ ; / .\”. | %

L 1 1 1
CONTROLLER OUTPUT | CONTROLLER INPUT TCONTROLLER OUTPUT

Fig.37 DI/O Port to connect DI and DO during write operation

NOTE) In the case of (2), pay attention to the case below, please.
In the case of the device states ready and DI="H” and DI / DO="High-Z” or DI / DO="H", if controller output “H” to
SK, the device may be recognized as start bit unintentional and occur malfunction.
Keep SK=“L” during DO output READY, please.
OR
Bring CS “L” within 4 clock cycle after READY / BUSY signal turn to “H”, please. (See Fig.38)

s / | Start Bit
. fUIL
§ i Because of DI = "H",
SK input need to be "L"

D! W when CS is brought high

0o —/READY

High-Z

Fig.38 Recommended timing
during Do outputs ready
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Value of Resister

“R” is current limit resister during conflict on the bus. The current overload may cause noises on the power line and
instantaneous power down.

The following conditions must be met, where “I” is the maximum permissible current. The maximum permissible current
depends on Vcc line impedance and so on.

Value of “R” need to be decided to meet VIH / VIL specification of EEPROM even if there are some leakage current. The
insert on “R” does not make any problem for function.

(1) When the device receives DI="1" (A0="1") and outputs DO="0" (dummy="0")
(Controller “H” Output, EEPROM : DO="L" Output, DI="H” Input)
lOHM needs to be less than 10mA for EEPROM.
‘VOHM needs to be less than VIHE as following.

CONTROLLER EEPROM

VOHM = VIHE
—l—= ﬂ(OPORT DI |

IN

> VOHM < IOHMx R+VOLE
"H"OUTPUT L IvoHM _—
IOHM
When VOLE=0V
00
. VOHM < IOHM xR
VOLE L_|
. VOHM
o R 2
—] " ionm @
"["OUTPUT
777

+VIHE :VIH specification of EEPROM

Fig. 39 DI/ O port to connect DI and DO - VOLE :VOL specification of EEPROM

(Controller "H" output, EEPROM "L" output) *VOHM : VOH SpelC.IfICletIOH of CONTROLLER
-IOHM : IOH specification of CONTROLLER

(2) When DO state is “H” (READY)
(Controller “L” Output, EEPROM : DO="H" Output, DI="L" Input)

‘VOLM needs to be less than VILE as following.

VOLM =z VILE

CONTROLLER

DI/ O PORT DI

"L"OUTPUT
_| VoM l_ VOLM 2z VOHE-IOLM xR
| | > 2
4= .

IOLM When VOHE=Vce
DO —

—! VOLM 2 Ve—-IOLM xR

VOHE "H
H"OUTPUT n s VeVOLM o

- IOLM

- VILE :VIL specification of EEPROM

Fig. 40 DI/ O port to connect DI and DO + VOHE :VOH specification of EEPROM

(controIIer "L" output, EEPROM "H" output) *VOLM : VOL spe.cllﬂce'mon of CONTROLLER
+IOLM : IOL specification of CONTROLLER
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Example) When Vcc=5V, VOHM=5V, IOHM=0.4mA, VOLM=5V, IOLM=0.4mA,

According to(7)
R > _VOHM
- IOHM
R 2 —32—
0.4x10
R 2 125kQ] ---(9
According to(8),
R > _Vee=VOLM
- IOLM
R > 5—0.4_3
2.1x10
R 2 22kQ ---@0
According to(9) @0

R 2 125[kQ]
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8) Special Characteristics

The following characteristics data are typical value.

H INPUT VOLTAGE : Vi (V)
w

.+" spec
2 >
P
P! ’ ‘ p—"
.
1 = — N\ Ta-a0°C 1
Ta=25°C

Ta=85°C
L
0 1 2 3 4 5 6
SUPPLY VOLTAGE : Vcc (V)

Fig.41 Input voltage "H" Vi1 (CS,SK,DI)

1
Z 08
o
>
o)
e 0.6
=
=)
¢}
> 0.4
5 Ta=25°C
o
5 SPEC | Ta=85°C
O 0.2m
- /
/@/
/ Ta=—40°C
0 |
0 1 2 3 4 5

L OUTPUT CURRENT : loL (mA)

Fig.44 Output voltage "L" Vor—loL(Vcc=2.5V)

5
S
T 4
s
w
[0
= SPEC Ta=-40°C
g [ |

2 Ta=25°C |
5 Ta=85°C
o
=
>
o 1
I

0

0 0.4 0.8 1.2 16

H OUTPUT CURRENT : loH (MA)

Fig.47 Output voltage "H" Vor—lon(Vce=2.5V) Fig.48 Output voltage "H" Vor—lon(Vce=4.0V)

6
5
b
=
4
w
Q
<
5 3
(e} Ta=85°
> Ta=25°C
5 2 Ta=—40°C _|
g
= —
a 1 — |
P S Tetrte
- SPEC
0 !

0 1 2 3 4 5 6
SUPPLY VOLTAGE : Vcc (V)

Fig. 42 Inout voltage"L" ViL(CS,SK,DI)

1
2 08
o
=
&
Q@ 06
2
s}
9 SPEC
C 04
g
E Ta=25°C
> Ta=85°
O 0.2
-
/
é4 Ta=-40°C
0 ‘
0 1 2 3 4 5

L OUTPUT CURRENT : loL (MA)

Fig.45 Output voltage "L" Vor—loL(Vcc=4.0V)

5
< Ta=-40°C
S
s 4 \
5 |
2 Ta=25°C
o SPEC Ta=85°C
0 3 ‘
: I
Z
p
o}
S
o2
5
o
=
5
o 1
I
0
0 0.4 0.8 1.2

H OUTPUT CURRENT : loH (MA)

1.6

1
2 08
o
> Ta=85°C
w
Q 06
g Ta=25°C
>
. 04
2 L
5 SPEC
O 02m
-

/ Ta=—40°C
0 \
0 1 2 3 4 5

L OUTPUT CURRENT : loL (mA)

Fig.43 Output voltage "L" Vor—loL(Vcc=1.8V)

5
S
T 4
o
=
8
g 3
s
) SPEC
>
R —— Ta=-40°C
E \ﬂ\
2
] 1 t
T Ta=25°C
Ta=85°C
o \
0 0.4 0.8 1.2 1.6

H OUTPUT CURRENT : loH (mA)

Fig.46 Output voltage "H" Vor—loH(Vcc=1.8V)

12 ‘
SPEC

0.8

0.6

0.4

Ta=85°C
Ta=25°C __|
Ta=-40°C

0 1 2 3 4 5 6
SUPPLY VOLTAGE : Vcc (V)

INPUT LEAK CURRENT : Iui (uA)

0.2

Fig.49 Input leakage current I.i (CS,SK,DI)
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1.2 ‘ 5 25
— SPEC
< z fsk=2MHz z fsk=2MHz
s 1 £ | LpaTa-0000n : , DATA=0000h
= zW zZo
= E [O=¢
z 08 2% SPEC = SPEC
o o ~ 15
- s
x % ] 59
3 06 33 28
o e}
i 8g 2 02 1
Y 04 EE Ta=85°C Za Ta=85°C
z gt Ta=25°C L o Ta=25°C
2 Ta=85°C [ Ta=-40°C o 05 Ta=-40°C ]
= 0.2 Ta:25°(D: _ % C 1 8 - 3
8 Ta=-40°C o< 1 < _____Z
0 0 0
o 1 2 3 4 5 6 b 1 2 3 2 5 6 0o 1 2 3 4 5 6
SUPPLY VOLTAGE : Vcc (V) SUPPLY VOLTAGE : Vec (V) SUPPLY VOLTAGE : Vcc (V)
Fig.50 Output leakage current I.o (DO) Fig.51 Operating current Fig.52 Operating current
lcc1(WRITE,fsk=2MHz) lcc2(READ,fsk=2MHz)
5 5 25
< fsk=2MHz [ B L I — fsk=500kHz 2 fsk=500kHz
£ 4 DATA=0000h SPEC <é 4 DATA=0000h £ 2 DATA=0000h
o = =&
< z W o<
5 g 8 'n:ﬁ SPEC e SPEC
Eo 3 g2 3 =y 15
=L 2% g<
ZJ0) Fy [Ta=85°C So
g 2 Ta=85°C cg 2 SPEC Tezsc— 22 1
Ex Ta=25°C >// == -1 Teaoe E h Ta=g5°C
gu Ta=-40°C g — @ SPEC Ta=25°C
€5 1 ] g3 1 Sk 05 Ta=—40°C |
Se 1 3k | o< )/
O < ~
I
° 0 % 1 2z 3 4 5
0 1 2 3 4 5 6 0 1 2 3 4 5 6
SUPPLY VOLTAGE : Vcc (V) SUPPLY VOLTAGE : Vcc (V) SUPPLY VOLTAGE : Vcc (V)
Fig.53 Operating current Fig.54 Operating current Fig.55 Operating current
lcc2(READ ,fsk=500kHz)
lcc3(WRAL,fsk=2MHz) lcc1(WRITE,fsk=500kHz) R

5 L 25 100
< fsk=500kHz it Al e —
E DATA=0000h SPEC < SPEC Ta=—40°C
- 4 3 ° ET —
-
< K]
zg _ = Ta=25°C —F Ta=85°C
o2 = %
Ee 3 @ 1.5 b JER DI R -
o
52 Ta=85°C x 5 1 SPEC ——
% 1) SPEC Ta=25°C \ 0 g PR .
0z 2 Ta=-40°C > 1 2
(@] '<-( |~ o 8
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g HLJ z 0.1
€5 1 E 0.5 X
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SUPPLY VOLTAGE : Vcc (V) SUPPLY VOLTAGE : Vcc (V) SUPPLY VOLTAGE : Vcc (V)
Fig56 Operating current Fig.57 Standby current Iss Fig.58 SK frequency fsk
lcc3(WRAL,fsk=500kHz)
25/27



BR93L66-W / BR93L66F-W / BRO3L66RF-W / BRO3L66FJ-W /BRO3L66RFJ-W /
BR93L66FV-W / BR93L66RFV-W / BR93L66RFVM-W

Memory ICs

CS SETUP TIME : tess (ns) L SK TIME : tskc (us)

DATA "0" OUTPUT DELAY TIME : troo (Ms)
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Fig.65 Dlsetup time tois
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Fig.63 CSsetup time tcss
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Fig.66 Data "0" output delay time teoo

L CS TIME : tes (us)

DI HOLD TIME : tom (ns)

DATA "1" OUTPUT DELAY TIME : tro1 (us)
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Fig.61 CSlow time tcs
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Appendix

Notes

@ No technical content pages of this document may be reproduced in any form or transmitted by any
means without prior permission of ROHM CO.,LTD.

@ The contents described herein are subject to change without notice. The specifications for the
product described in this document are for reference only. Upon actual use, therefore, please request
that specifications to be separately delivered.

@ Application circuit diagrams and circuit constants contained herein are shown as examples of standard
use and operation. Please pay careful attention to the peripheral conditions when designing circuits
and deciding upon circuit constants in the set.

@ Any data, including, but not limited to application circuit diagrams information, described herein
are intended only as illustrations of such devices and not as the specifications for such devices. ROHM
CO.,LTD. disclaims any warranty that any use of such devices shall be free from infringement of any
third party's intellectual property rights or other proprietary rights, and further, assumes no liability of
whatsoever nature in the event of any such infringement, or arising from or connected with or related
to the use of such devices.

@® Upon the sale of any such devices, other than for buyer's right to use such devices itself, resell or
otherwise dispose of the same, no express or implied right or license to practice or commercially
exploit any intellectual property rights or other proprietary rights owned or controlled by

@® ROHM CO., LTD. is granted to any such buyer.

@ Products listed in this document use silicon as a basic material.

Products listed in this document are no antiradiation design.

The products listed in this document are designed to be used with ordinary electronic equipment or devices
(such as audio visual equipment, office-automation equipment, communications devices, electrical
appliances and electronic toys).

Should you intend to use these products with equipment or devices which require an extremely high level of
reliability and the malfunction of with would directly endanger human life (such as medical instruments,
transportation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers and other
safety devices), please be sure to consult with our sales representative in advance.

About Export Control Order in Japan

Products described herein are the objects of controlled goods in Annex 1 (Item 16) of Export Trade Control
Order in Japan.

In case of export from Japan, please confirm if it applies to "objective" criteria or an "informed" (by MITI clause)
on the basis of "catch all controls for Non-Proliferation of Weapons of Mass Destruction.
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