<STRUCTURE
OPRODUCT NAME
OPART NUMBER
OOUTLINE DIMENSION
OBLOCK DIAGRAM
OFUNCTION
OFEATURES

Silicon Monolithic Integrated Circuit
128 x 16 bit Electrically Erasable Programmable ROM
BR93L56/F/RF/FJ/RFJ/FV/RFV/RFVM-W
Fig. - 1 (Plastic Mold)
Fig. - 2
General purpose
» 128words x 16 bit organization 2kbit serial EEPROM
*Wide operating supply voltage range(1.8~5.5V)
*Three wire serial interface
*Auto-increment of registers address for Read mode
“Prevent inadvertent writing
Defaults to power up with write—disabled state
Software instructions for write—enable/disable
Write inhibit at low Vce
*Automatic erase-before write and self~timed programming cycle
*Read/Busy Status
Low Power Consumption
Write (5V) : 1.2mA(Typ.)
Read (5V) : 0.3mA(Typ.)
Standby (5V) : 0.1 g A(Typ.)
*Full TTL compatible input and output
*Space Saving DIP/SOP/SOP-J/SSOP-B/MSOP8pin Package
*High reliability fine pattern CMOS technology
*40 Years Data Retention
- 1,000,000 Write/Erase Cycle
«Initial data FFFFh in all address

OABSOLUTE MAXIMUM RATINGS(Ta=25°C)

Parameter Symbol Rating Unit
Supply Voltage Vce -03 ~ 65 \/
DIP8 800(% 1)
SOPS(F,RF) 450(3%2)
Power dissipation Pd SOP-J8(FJ,RFJ) 450(3%3) mW
SSOP-B8(FV,RFV) 300(3%4)
MSOP8(RFVM) 310(3%5)
Storage Temperature Tstg -65 ~ 125 °C
Operating Temperature Topr -40 ~ 85 °c
Terminatl Voltage - -0.3 ~ Vcect+0.3 VvV

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 4.5mW/°C for operation above Ta=25°C
¥4 Degradation is done at 3.0mW/°C for operation above Ta=25°C
X5 Degradation is done at 3.1mW/°C for operation above Ta=25°C




ORECOMMENDED OPERATING CONDITION

Parameter Symbol Rating Unit
Supply Voltage Vce 18 ~ 55 Vv
Input Voltage Vin 0 ~ Vece
QELECTORICAL CHARACTERISTICS
Unless otherwise specified (Ta=-40~85°C Vcc=25~55V)
Limit ) . Test
Parameter Symbol i Tvp. ey Unit Condition Cirouit
Input Voltage “L” 1 VIL1 -0.3 - 038 \J 40=VccS55
“p 02X
Input Voltage “L” 2 VIL2 -0.3 - \% Vec =40
Vce
wgr Vee
Input Voltage “H” 1 VIH1 2.0 - +03 Vv 40=Vec=55
0.7x Vee
[ _ <
Input Voltage “H” 2 VIH2 Vee +03 Vv Vee=4.0
Output Voltage “L” 1 VOL1 0 - 04 ' IOL=2.1mA, 405 Vec =55 Fig—4
Output Voltage “L.” 2 VOL2 0 - 0.2 A" IOL=100 1 A Fig-4
Output Voltage “H” 1 VOHI1 24 - Vee Vv IOH=-0.4mA, 40=Vcc=55 Fig—5
“ppe Vec .
Output Voltage “H” 2 VOH2 0.2 - Vee Vv IOH=-100¢t A Fig-5
Input Leak Current ILI -1 - 1 LA | VIN=0~Vce Fig—6
Output Leak Current ILO -1 - 1 KA | VOUT=0~Vcc, CS=0V Fig-~7
ICC1 —_ - 3.0 mA | fSK=2MHz, tE/W=5ms (WRITE) Fig-8
Operating Current IcCc?2 - - 15 mA | fSK=2MHz (READ) Fig-8
ICC3 - - 45 mA | fSK=2MHztE/W=5ms (WRALERAL) | Fig-8
Standby Current ISB - - 2 1A | CS=0V DO=0PEN Fig.—9




Unless otherwise specified (Ta=-40~85°C Vcc=1.8~25V)

Limit T
Parameter Symbol Unit Condition . es‘t'
. Circuit
Min. Typ. Max.
Input Voltage “L” VIL -0.3 - 0.2x \Y}
Vee
“wp 07)( _ VCC
Input Voltage “H VIH Voo +03 vV
Output Voltage “L” VOL 0 — 0.2 \2 IOL=100 1« A Fig-4
iy Vee ,
Output Voltage “H VOH —02 - Vce V IOH=-100 1t A Fig—%
Input Leak Current ILI -1 - 1 HA | VIN=0~Vcec Fig.—6
Output Leak Current 1ILO -1 — 1 #HA { VOUT=0~Vce, CS=0V Fig.-7
ICC1 — - 1.5 mA | fSK=500kHz,tE/W=5ms (WRITE) | Fig-8
Operating Current ICC2 - — 0.5 mA | fSK=500kHz (READ) Fig.—8
ICC3 — — 2 mA | fSK=500kHz (WRALERAL) Fig.-8
Standby Current ISB — - 2 HA | CS=0V, DO=OPEN Fig-9

OThis product is not designed for protection

against radioactive rays.

OMEMORY CELL CHARACTERISTICS(Ta=25°C, Vcc=1.8~55V)

Limit
Parameter - Unit
Min. Typ. Max.
Write/Erase Cycle 3¢1 1,000,000 — - cycle
Data Retention X1 40 - - year

#1:Not 100% Tested
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Fig.1-1 OQutline Dimensions DIP8(BRI3L56-W)
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Fig.1-2 Outline Dimensions SOP8(BR93L56F-W)



Fig.1-3 Outline Dimensions SOP8(BRI3L56RF~W)
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Fig.1-4 Outline Dimensions SOP-J8(BR93L56FJ-W)
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Fig.1-5 Outline Dimensions



Fig.1—6 Outline Dimensions SSOP-B8(BRI3LS6FV-W)



Fig.1-7 Outline Dimensions SSOP-B8(BRI3L56RFV-W)
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Fig.1-8 Outline Dimensions MSOP8(BR93L56RFVM-W)



2,048bit
EEPROM

DETECT
INSTRUGTION DECODE SUPPLY
CS —2 CONTROL AND CLOCK VOLTAGE
v
GENERATION HIGH
WRITE VOLTAGE
SK — —> DISABLE GENERATOR
<9
| $-> ADDRESS | __N| ADDRESS
BUFFER Tbit A DECODER Thit
. INSTRUCTION —/
REGISTER
DATA 18bit R/W <1J61;0't
REGISTER <:|l' > AMPS <L,;¢-\'
DO €<— DUMMY BIT

Fig—2 Block Diagram




OPIN CONFIGURATIONS

Veec NC NC GND

N I T S

NC GND DO DI
I 1

Vec NC NC GND
N N ¥

BR93L56-W : DIP8

BRO3L56F-W : SOP8
BRY3L56FJ-W : SOP-J8
BRO3L56FV-W : SSOP-B8

O

BRO3L56RF-W : SOP8
BR93L56RFJ-W : SOP-J8
BR93L56RFV-W : SSOP-B8
BRIY3L56RFVM-W : MSOP8

CS S8SK DI DO

OTERMINAL FUNCTION

I N |

NC Vec CS SK

Fig—3 Pin Configurations

Cs SK DI DO

Terminal IN/OUT
Vce - Power Supply
GND - Ground (OV)
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/m Status Output
NC - No Connection {Vce or GND or OPEN)




OTEST CIRCUIT

Vce
T oL
Vece €<
DO *
GND

77[7 vOL

Control Output Pin to “L”
Fig—4 Output Low Voltage Test Circuit

Vce
T IOH
Vee —_—
DO g
GND

VOH

Control Output Pin to “H”
Fig—5 Output High Voltage Test Circuit

Vee

:

Vee

CS.SK,DI
GND

VIN=0V ~Vce i /Jy

Fig~6 Input Leakage Current Test Circuit




Vce

CS

Vee

DO

GND

ILO
®

I VOUT=0V~Vcc

Fig—7 Output Leakage Current Test Circuit

fSK=2MHz.~500kHz

VIN=VIH.~ VIL
WRITE -~ READ

INPUT

Vee
ICC
—1 CS Ve
| SK Do
DI GND

Fig—8 Operating Current Test Circuit

Vee
IS8
CS Vee
SK DO
DI GND

Fig.-9 Standby Current Test Circuit

OPEN

OPEN



{SYNCHRONOUS DATA TIMING

cs _// e t‘SKL \
DO(READ) ——\ / |

DO(WRITE) —( STATUS VALD _)__

Fig-10 Synchronous data timing

Olnput Data are clocked in from DI pin at the rising edge of the clock (SK).

OOutput data from DO pin toggles at the rising edge of the clock(SK) during read mode.

OWhen 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.

OFor internal reset , CS must be brought “L” after any commands.



OAC OPERATING CHARACTERISTICS(Ta=-40~85°C. Vec=25~5.5V)

Parameter Symbol Min. Typ. Max. Unit
SK Clock Frequency fSK - - 2 MH:z
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/W - - 5 ms




OAC OPERATING CHARACTERISTICS(Ta=-40~85°C, Vcc=1.8~25V)

Parameter Symbol Min. Typ. Max. Unit
SK Clock Frequency fSK - - 500 kHz
SK High Time tSKH 08 - - us
SK Low Time tSKL 0.8 - - i1s
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 SV - - 0.7 Us
CS to Output High-Z tDF - - 200 ns
Write Cycle time tE/W - - 5 ms




QINSTRUCTION CODE

. Start Op
Instruction Bit Code Address Data
D15~D0
R *1 1 * 4 A
ead *1 1 0] AB,A5 A4,A3 A2 AT1AD (READ DATA)
Write Enable (WEN) 1 00 11 % % % * % %
D15~D0
; %2 1 01 * A5,A4,A3A2AL,
Write (*2) AB.A5 A 2,A1.A0 (WRITE DATA)
D15~D0
ite Al %*2 1 00 1 % % % % % %
Write All (WRAL) (*2) 0 (WRITE DATA)
Write Disable (WDS) 1 00 00 % % * % % %
Erase 1 11 * A6 A5A4A3A2ATAD
Erase All (ERAL) 1 00 10 % % % % % *

'Address and data must be transferred from MSB.
*“%¥” Means either VIH or VIL

M START BIT

Start Bit means a logical

“1”

input after CS goes high.

This start bit proceeds beginning of all instructions,

(*1) : After one Read instruction segment is received, when CS remains High , the address pointer
automatically cycles to the next higher 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.




OTIMING CHART

1.READ CYCLE TIMING

cs_/ ) ) S\

S nEhphnhahpEnhi=
B T OECEE Vi

. %2)
DO > —— 2 L el CX O——

X=VIH or VIL {3%2) next Address
{ Auto—increment )

Fig—11 Read Cycle Timing
(3%1) Start bit
This device recognizes 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.

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

cs / |
=% Epipipiicinipicicioipiciol -
°f WEANEYAE £ ==

DO High-Z

Fig—12 Write Enable Cycle Timing

QAfter 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 6th clock of
SK. Please keep inputting six more SK signals.



3. WRITE CYCLE TIMING

CS __/ ) ' tcg\@’ “TaTus \
s« B NUALFLTLFLNU U URURL LN T P e

2 WATTADOSHOOODSHOOEIY

i tsV
— Ee—

" {BUSY i READY
DO —5z ” ! \_“_/{/—\_
<>

tEW 7 X=VIH or VIL

Fig—13 Write Cycle Timing

OThis “Write” command writes 16 bits of data into the specified address.
The falling edge of CS after the 27th clock initiates high voltage cycle, which writes the data into
non-volatile memory array.
Ready/-B-:;; signal indicates this high voitage cycle from DO pin. During this high voltage cycle
(busy state) , the device does not receive any command.

4WRITE ALL CYCLE TIMING

CS _/ - ' t© ' STATUS  \
sc8 [ UL U U UL P
JF WAREREIE X SOOIy

S
BUSY J READY
D O Hig‘_z = Y \_ﬁs—!_-\_

Fig—14 Write All Cycle Timing

QOThis 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.



5WRITE DISABLE CYCLE TIMING

os_J _—
B [T\ o [P

DO High-Z

Fig—15 Write Disable Cycle Timing
OThis 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” command 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 6th
clock of SK. Please keep inputting six more SK signals.

6.ERASE CYCLE TIMING

cs_/ ' \@ﬁ‘—Ls_

N WERR ‘YXX“‘*)C:X”X“XE)\ %

SV

BUSYy  READ
DO High-2Z ) M\F —
<—ew X=VIH or VIL

Fig—-16 Erase Cycle Timing

OThis “Erase” command writes all bits in the specified address to “1”.
The falling edge of CS after the 11th ciock initiates high voltage cycle, which writes the data into
non—volatile memory array.
The DO pin indicates the Ready/my status of the device.



7. ERASE ALL CYCLE TIMING (ERAL)

Fig—17 Erase All Cycle Timing

QOThis “Erase All” command writes all bits in the all address to “1”.
The falling edge of CS after the 11th clock initiates high voltage cycle, which writes the data into
non-volatile memory array.
The DO pin indicates the Ready/néal;y status of the device.






