OPRODUCT 256 x 16 hit Electrically Erasable Programmable Rom
OPART NUMBER BR9040.F./FV./RFV./RFVM—W :
ODESCRIPTION The BR9040-W series are serial EEPROMSs that can be connected diractly
to a serial port and can be erased and written electrically. Writing and reading
is perfomed in word units, using four types of operation commands. Communication
occurs through GS, SK, DI, and DO pins, WG pin control is used to initiate a write
disabled state, enabling these EEPROMs to be used as one—time ROMs. During
{APPLICATION General Purpose :
OFEATURES = 256words x 16 bit organization 4kbit serial EEPROM

* Single power supply
*Serial data [/0O :
* Self-timed programming cycle with auto—erase
*Low supply current ’
Active (5V); 2mA (max)
Standby (5V); 3uA (max) (CMOS INPUT)
*Noise filter on the SK pin
*Write protection when the supply is low
*Space Saving DIP8/SOP8/SSOP8/MSOP8pin Packages
*High reliability CMOS process
=100,000 erase/write cycles endurance
*Provide 10 years of data retention
*Easy connection to serial port
«“FFFFh” stored in all address on shipped

OABSOLUTE MAXIMUM RATINGS(Ta=25°C)

Parameter Symbol Rating Unit
Supply Voltage VCC —-0.3~7.0 Vv
DIP8 800(3%1)
C s SOP8 450(:%2)
Power dissipation Pd SSOPBS 3000%3) mw -
MSOP8 310(3%4)
Storage Temperature Tstg —65~125 c
Operating Temperature Topr - —40~85 °c
Terminal Voltage - —0. 3~Vee+0.3 v
%1 Degradation is done at 8.0mW/°C for operation above Ta=25°C
%2 Degradation is done at 4.5mW/°C for operation above Ta=25°C
%3 Degradation is done at 3.0mW/°C for operation above Ta=25°C
34 Degradation is done at 3.1mW/°C for operation above Ta=25°C
<ORECOMMENDED OPERATING CONDITION
Parameter Symbol Rating Unit
2. 7~5. 5(WRITE)
Supply Voltage vee 2. 7~5. 5(READ) v
Input Voltage Vin Q0 ~ VCC




CELECTRICAL CHARACTERISTICS
Unless otherwise specified(Ta==—40~85°C,  VCC=2. 7~5, 5V)

Limit . . Test
Parametgr Symbol i Tvp. Max. Unit Condition Girouit
0.3x .
Input Low Voltage 1 VIL1 Ve Vv DI Pin
) 0.7x .
Input High Voitage 1 VIH1 VCC v DI Pin
Input Low Voltage 2 VIL2 - - 0.2x v |cs sk wep
nput Low Voltag VGG , in
. 0.8x e —
Input High Voltage 2 VIH2 - - \Y) CS, 8K, WC Pin
VCC
Output Low Voltage VOL 0 - 0.4 v [OL=2.1mA Fig.—4
. VOG- .

Output High Voltage VOH 0.4 — VCC \Y4 IOH=-0.4mA Fig-5
Input Leakage Current ILI -1 - 1 #A | VINSOV~VGCC Fig-6
Output Leakage Gurrent ILO -1 — 1 HA VOUT=0V~VCC,-C—S =VGC Fig-7

ICC1 - - 2 mA | fSK=2MHztE/W=10ms (WRITE) | Fig.-8
Operating Current

1CC?2 - - 1 mA | fSK=2MHz (READ) Fig-8

CS,SKDIWC=VCC :

Standby Current 1SB 3 HA DO.R/B=OPEN Fig.-9
Clock Freguency fSK - - 2 MHz




Unless otherwise specified (Ta=—40~85°C.VCC=2. 7~3. 3V)

Limit - Test
Parameter Symbol Wi T':: M Unit Condition Gi::_‘it
Input Low Voltage 1 VILt - - \(/](:‘j(); A DI Pin
, 0.7x ' :
Input High Voltage 1. VIH1 VEC v DI Pin
Input Low Voltage 2 vilz | - - | 9% | v |cs'skwcp
nput Low o- ge . | Voo \ in
Input High Voltage 2 viHz | 0¥ - - V | S, SK, WG Pin
P 4 VGG ,
Output Low Voltage VOL 0 — 04 A\ I0L=100uA Fig.—4
. VCC- ' _ ' ,
Output High Voltage VOH 0.4 — VCGC A" [IOH=-100uA Fig.-5
Input Leakage Current l.Ll -1 — 1 u A | VIN=0O~VCC Fig—6
Cutput Leakage Current ILO -1 - 1 MA VOUT=0~VCC.C_S=VCC Fig.—7
ICC1 - - 15 mA | fSK :ZMHz,tE/ W=10ms (WRITE) | Fig.-8
Operating Current :
ICC2 - - 05 mA | fSK =2MHz (READ) Fig.-8
CS.SKDLWC=VCC .
Standby Current ISS - — 2 .u A DO,R/B=OPEN Fig.—9
Claock Frequency fSK - —- 2 MHz

OThis product is not designed for protection against radioactive rays.




{DIMENSION
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Fig.1-1 Outline Dimensions DIP8(BR9040-W)
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Fig.1-2 OQutline Dimensions SOP8(BRO040F-W)
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Fig.1-3 Outline Dimensions SSOPB8(BRI040RFV-W)
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. INSTRUCTION DECODE SUPPLY
CS —2  CONTROL AND CLOCK VOLTAGE
GENERATION \L G
_ | WRITE VOLTAGE - e
SK — —>| DISABLE GENERATOR ' .
| $->{ ADDRESS | aooress [
ol —t-> INSTRUCTION BUFFER | 8bit 1 DECORDER Bb't>
REGISTER 4,096bit
gl DATA RW < EEPROM
REGISTER QE/N AMPS
DO €

Fig.—2 Block Diagram




OPIN CONFIGURATIONS

VGG R/B WC GND

A r 1

WC GND DO DI

1

SN I | N

Cs SK DI DO

BRS040—W:DIP8

$TERMINAL FUNCTION

O

R/B VGC CS SK

BROO4OFV—W: SSOPS
BROO4OF—W: SOPS

Fig.—3 Pin Configurations

VCC R/B WC GND

O

LI J JL 1

CS SK DI DO

BERSO40RFVM—W:MSOP8
BRO040RFV—W:S5S0P8

Terminal IN/OUT Function
VCG — Power Supply
GND - Ground (OV)
cs INPUT Chip Select Input
é_K_ INPUT Serial Data Clock Input
DI " INPUT Serial Data lnpu£ {Op code, address)
DO OUTPUT Serial Data Output
wc INPUT Write Control Input
R/B OUTPUT READY/BUSY Stétus Output




OTEST CIRCUIT

vCe o
T : oL
VGG €«
DO L . @
GND
VOL

Set Output Pin to Low
Fig—4 Output Low voltage test circuit

VCGC
-I— I0H
VCC : —

R/B.DO t
GND

" VOH

Set Output Pin to High
Fig.—5 Output High voltage test circuit

VCC
s vee
@ CS,SK.DILWC
GND

VIN=0V~VCC %

Fig.—6 Input leakage current test circuit -




OTEST CIRCUIT

VCC VGG
VCC - Lo
GND l

ZVO=OV~VCC

Fig~7 Output leakage current test circuit

vee
1cC
SK Clock SK vce
READ/WRITE COMMAND Input ol R/BDO —— oPEN
VL —CS  GND

Fig—8 Operating Current test circuit

VGG
VCC
/GG ISB VGO
sk VcC WG ‘j
DI R/BDO [——— OPEN
cs GND

Fig—9 Standby current test circuit




OINSTRUCTION CODE

Instruction Start Bit Op Code Address Data
DO D1 -D14 D15
READ 1010 1000 AD A1 A2 A3 A4 AS AB A7 (READ DATA)
DO D1 -D14 D15
WRITE 1010 0100 AQ A1 A2 A3 A4 AD A6 A7 (WRITE DATA)
Write Enable(WEN) 1010 0011 * ok Kk Kk ok ok Kk 3k
Write Disable(WDS) 1010 0000 * % % * k *k k K

Address and data must be transferred from LSB.
?*” Means either VIH or VIL

OSYNCHRONOUS DATA INPUT OUTPUT TIMING

cs \ /’ tCS >\

tPD €D tPD &> tOH |
<

~\

— / \

Fig.~10 Synchronous data input output timing

Olnput Data is clocked into the DI pin on the rising edge of the clock SK.

OOutg_L_Jt_ data is clocked out on the falling edge of the SK clock.

OThe WG pin does not have any affect on the READ, WEN and WDS operations.

OBet_ween instructions, C8 must be brought High for greater than the minimum of tCS,
If CS is maintained Low, the next instruction isn't detected.




<OAC OPERATION CHARACTERISTICS(Ta=—40~85°C.VCC=2. 7~5. 5V)

Parameter . Symbol Min. Typ. Max. Unit
Chip Select Setup Time | tCSs 100 - - ns
Chip Select Held Time _ ” tCSH 100 — - ns
Data In Setup Time | _ tDIS 00 [ — | — | ns
Data In Hold Time tDIH 100 = - ns
Delay to Output High tPD1 - _ 150 ns
Delay to Output Low : _ " tPDO — - 150 ns
Self-Timed Program Cycle - tE/W — — 10 ms
Minimum Chip Select High Time tCs 250 - - ns
Data Output Disable Time (From CS) - tOH 0 ~— | 150 | ns
Clook High Time - wH [ 20 | — | — | ns
Clock Low Time tWL 230 - - ns
Write Control Setup Time tWCS 0 - -_— ns
Write Control Hold Time | tWCH 0 - - ns
Glock High to Output READY/BUSY Status 1SV - — | 150 | ns




COTIMING CHART

1. WRITE Enable/Disable

H
L ‘ : :
: _ /—| ENABLE=11
cs H \ DISABLE = 0 0 - -

o T\ e« Y

Fig—11 WRITE Enable and Disable Cycle Timing

OWhen power is first applied, the device has been held in a resst status, with respect to the write
enable, in the same way the write disable (WDS) instruction is executed. Before the write
instruction is executed, the device must be received the write enable (WEN) instruction. Once the
device is done, the device remains programmable until the write disable (WDS) instruction is
executed or the supply is removed from the device.

Olt is unnecessary to add the clock after 16th clock. If the device is recieved the clock, the device
ignores the clock. :

QOAs both of the enable and disable instructions don't depend on the status of the WC pin, the state
of WC isn't cared during the instruction.

OThe instruction is recognized after the rising edge of 8th clock for the address following 8clocks for
the opcode, but the specified address isn't cared during the instructions.




2. READ INSTRUCTION :
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Fig—12 READ Cycle Timing

QOn the falling edge of 16th clock, the data stored in the specified address (n) is clocked out of the
DO pin.
The output DO is toggled after the internal propagation tPD0 or tPD1 on the falling edge of SK.
Durmg tPD0 or tPD1, the data is the previous data or unstable, and to take in the data, tPD is

 needed. (Refer to Fig.—10 Synchronous data input output timing.)

O The data stored in the next address is clocked out of the device on the falling edge of 32nd clock.
The data stored in the upper address every 16 clocks is output sequentially by the continual SK
input. Aiso the read operation is reset by CS High.




3. WRITE INSTRUCTION
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Fig.—13 WRITE Cycle Timing

(ODuring the write instruction, CS must be brought Low. However once the write operation started,
-C-)_S_may be either High or Low. But in the case of connecti&the%pin to the CS pin, CS and WC
must be brought Low during programming cycle. (If the WG pin is brought High during the write
cycle, the write operation is halted. In that case, the data of the specified address is not
guaranteed. It is necessary to rewrite it.)

OAfter the R/B pin changed Busy to Ready, once CSis brought ngh then CS keep Low, which
means the status of being able to accept an instruction. The device can take in the input from SK
and DI, but in the case of keeping CS Low without being brought High once, the input is canceled
until being CS High once.

QAt the rising edge of 32nd clock, the R/B pin will be driven Low after the specified time delay(tSV) ’

ODuring programming, R/B is tied to Low by the device (On the rising edge of SK taken in the last
data (D15), internal timer starts and automatically finished after the data of memory cell is written
spending tE/W. SK could be either High or Low at the time.

OAfter mput write instruction, also the DO Q0 pin will be able to show the status of R/ B, in the case
that CS is falling from High to Low while 'SK is tied to Low. {Refer to READY/BUSY STATUS in the
next page.)




OREADY/BUSY STATUS (on the R/B pin, the DO pin}

*The DO pin outputs the READY/ BUSY status of the internal part, which shows whether the device
is ready to receive the next instruction or not. (High or Low)

After the write instruction is completed, if CSis brought from high to low while SKis Low, the DO
pin outputs the internal status.(The R/ B pin may be no connection.)

When written to the memory cell, R/B status is output after tSV spent from the rising edge of 32th
clock on SK.

R/B =Low : under writing
After spending tE/W 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 programmmg has been completed. The dewce is ready to receive the next

SK \ CLOCK \ /—
o1 \ e peorn ///////////;7/{////////////////////{/{////?
R — BUSY [ meapy

Fig.—14 READY/BUSY Status Qutput timing

{>About the direct connection between the DI and DO pins
The device can be used with the DI pin connected to the DO pin directly.
But when the READY/BUSY status is output be careful about the bus conflict on the port of
the controller.




@ATTENTION TO USE
1. Power ONJOFF

The CS is brought High during power—-up and power—down.
=This device is in active state while CS is Low.

*The extraordinary function or data collapse may occur in, that condltlon because of noise etc., if power-up
and power—down is done with cs brought Low.

In order to prevent above errors from happenlng, keep EgHigh during power—up and power—down.

(Good example) CS is brought High during power-up and power~down.

Please take more than 10ms between power—up and power—off, or the internal circuit
is hot always reset.

(Bad example )CS is brought Low during power—up and power—down.
The Epin is atways Low in this case, the noise may force the device
to make malfunction or inadvertent write. -
3 K sometimes occurs in the case that the CS pin is Hi~Z.

vee s S T e e
Vee k .
GND T T T T T T T T T T T T T T T T T T T T e e e e e e e T s s m e
vGC T % N Rttt
{ 1 :
— : :
cs : : K
1 '
1 1
GND 1

Good

2. NOISE REJECTION

2—1 SK NOISE

~ If SK line has a lot of noise for rising time of SK, the device may recognize
the noise as a clock and then clock will be shifted.

2—2 WC NOISE

If WC line has noise durlng write cycle(tE/W), there may be a chance to deny
the programming.

2—3 VCC NOISE

It recommended that capacitor is put between VCC and GND to prevent these case,
since it is possible to occur malfunction by the effect of noise or surge on power line.




3. INSTRUCTION MODE CANCEL
- 3—1. READ instruction

SK , 32clocks |
DI I START BIT OPCODE | ADDRESS 1
1 4bit dbit 8bit 16hit 1
. !
L vl ! 1
DO i( < D [ DATA : D15 ))!——
Wwe ] It is possible to be canceled for any timing. - i

How to cancel : CS is brought High.

3:2. Write instruction

j
I

1
— i
SK H l 32clocks |
|
DI | | starrem [ opcope | aopress [ po | DATA pi5s__|
) ]
! abit abit | ek 18bit ' )
| t
J— i ! ! 1 !
RE — —] B i G
1 ! 1 1
1 ! :
— - - a . SO (YR Pi-=mm & =---Dj€- -3y
w % : , e-sof
H 1 ! !
: : ! ;
! l '

How to cancel

a : CSis brought High to cancel the instruction, and Emay be either High or Low.

b : In case that WC is brought High for a moment, or CS is brought High, the write instruction is canceled,
the daﬂf the specified address is not changed.

¢ : When WC is brought High, or the device is powered down (But the latter way is not recommended),
the ingiu_ction is canceled but the specified data is not guaranteed. Send the instruction again.

d : When CS is brought High during R/B High, the device is reset and ready to receive a next instruction.

NOTE : The document may be strategic technical data subject to COCOM regulations.




