TOSHIBA

TC89121, TC89122

SERIAL E2PROM

TC89121P, TC89122P
TC89121M,TC89122M

The TC89121P is a 1024 bit serial E2PROM. The TC89122P is a 2048 bit serial E2PROM. These are fabricated

with floating gate CMOS technology.

PART No. CAPACITY ORGANIZATION PACKAGE
TC89121P . DIPS
------ 2P ___ 1 1024-bit 128 x 8-bit mmmm e
TC89121M 50P8
TC89122P ) DIP8
---------------- 2048-bit 256 x 8-bit Bttt
TC89122M sOP8
FEATURES PIN ASSIGNMENT (TOP VIEW)
DIP8
@ Serial /0 _ N~
@ Self timed Program cycle (Built in Timer) &> 8 [] = vec
@ Program Time ; 10ms Max (Vcc 2.7 to 5.5V) €K — ] 7 []— ROY/BUSY
¥ Ready/Busy status signal -
@ Erase/Write Enable and Disable by software o1 >3 6 [~ RoT
@ Program and Chip Erase DO =[] 5 [] = GND
@ Single 5V supply
@ Low power dissipations (CMOS) SOFP8
@ Wide voltage supply (2.7 to 5.5V) S/ o
@ Wide operating temperature RDY /BUSY =[] 8 [ ] <FRsT
vee =[] 7 [J = GND
c—[ 6 []— po
cKk—[]s 5 { ] =Dl
BLOCK DIAGRAM
Chipselect CS ming Vpp power vee
Clockinput CLK | Control circuit supply Power supply
generator RDY /BUSY
Status output
1pt T
—— Resetinput
Command register °
51 .
ZN n e
Data input DI 5 § <}— GND Ground
Serial o |3
\ " Memory cell
Y HE®
. 5|3
Dataoutput DO f | interface 1<
Data register
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TOSHIBA TC89121, TC89122

PIN FUNCTION

PIN NAME Input/Output FUNCTIONS
Chip select
(<3 Input Chipis enabled when CSis at "L" level.
Set CS to"H" level before executing instructions.
Clock Input
K Input The Di data is latched at the rising edge of TLK.
P The data is output from DO at the falling edge of CLK.
CLK is enabled when CSis at “L" level.
ol Input Serial data input . .
The address, command and Data input pin.
DO Output Serial data output )
The data output pin.
T Input Reset |npuf . .
Reset signal input pin.
Status output
RDY/BUSY Output “L" level is output during Program or Chip Erase operation.
"H" level is output when Program or Chip Erase operation is completed.
vCC +5V
............................. Power supply
GND 0V (GND)

OPERATIONAL DESCRIPTION
1. INSTRUCTION SET

(1) TC89121

Command
Instruction Address Data
coc1c2c3
Read AQ~ A6, 0 1000 0000
Program A0~ A6, 0 0110 0000 DO ~ D7
Chip Erase EXXEX RS 0011 0000
Busy Monitor AR R t011 00O0C
E/W Enable (AR LR R R 1001 0000
E/W Disable (AR AR 1101 0000
*; don‘tcare
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TOSHIBA TC89121, TC89122

(2) TC89122

Instruction Address Command Data
cocic2C3
Read AQ ~ A7 1000 00O0OC
Program AD~ A7 0110 0000 D0~ D7
Chip Erase AR AR R 0011 0000
Busy Monitor Hok ok ok K Ak ok t o1 0000
E/W Enable ANXXEK KK 1001 0000
E/W Disable KE KKK KKK 1101 0000

= don’tcare

2. OPERATION METHOD
Set CS and CLK to "H” |evel before executing instruction. €S changes to "L" level, then CLK is enabled
and operates as the syncsignal for serial /0. The DI data is latched at the rising edge of CLK. The datais
output from DO at the falling edge of CLK.
Execute instruction only when RDY/BUSY status signal is “"H” level. However Busy Monitor instruction can
be executed whenever.
Uses only commands which are included in the Instruction Set listed above.
(1) Read
Executing Read instruction reads out the memory data at the specified address and outputs it serially
from DO.
(2) Program
Executing Program instruction automatically starts internal rewriting of the memory data at the
specified address with the input data.
After Program instruction is input, CS can be set to “H" level ever while the internal rewriting process
is operating.
{3) Chip Erase
Executing Chip Erase instruction automatically Starts internal erasing of the memory data at all
address.
After Chip Erase instruction is input, €S can be set to “H” level even while the internal erasing
process is operating.
(4) Busy Monitor
Executing Busy Monitor instruction outputs the RDY/BUSY status signal from DO.
“L" level is output during Program or Chip Erase operation. “"H" level is output when Program or
Chip Erase operation is completed.
The RDY/BUSY status signal is output until CS is switched to “H" level.
(5) E/W Enable
Executing E/W Enable instruction sets E/W enable mode and enables Program and Chip Erase
instructions.
(6) E/W Disable
Executing E/W Disable instruction sets the E/W disable mode and disables both the Program and Chip
Erase instructions. Once E/W disable mode is set, E/W disable mode is held until /W Enable
instruction is executed.
E/W disable mode is set by reset signal input.

3. CAUTIONS WHEN TURNING THE POWER ON AND OFF
(1) Afterturning the power on, wait 1ms for warm-up before executing instruction.
(2) SetRSTto “L” level when turning the power on and off.
(3) E/W disable mode is set by reset signal input.
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TOSHIBA TC89121, TC89122

4. TIMING DIAGRAMS
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TOSHIBA TC89121, TC89122

(3) Chip Erase
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TOSHIBA ‘ TC89121, TC89122

(5) EAW Enable
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TOSHIBA TC89121, TC89122

ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS | (GND=0V)

PARAMETER SYMBOL RATINGS UNITS
Supply Voltage Vee -0.3~7 Vv
Input Voltage Vin -0.3~Vcc+0.3 v
Output Voltage Vour -0.3~Vcc+0.3 \
Power Dissipation PD 600 mw
Soldering Temperature (time) Tsld 260 (10sec) °C
Storage Temperature Tstg -55~125 °C
Opefating Temperature Topr -30~70 °C

RECOMMENDED OPERATING CONDITION | (GND =0V, Topr= -30~70°C)

PARAMETER SYMBOL CONDITIONS Min. Max. UNITS

Supply Voltage Vee 27 5.5 v
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TOSHIBA TC89121, TC89122

ITzECOMMENDED OPERATING CONDITION | (GND =0V, Ve =4.5~5.5V, Topr = ~30~70°C)

PARAMETER SYMBOL PINS CONDITIONS Min. Max. UNITS
input Low Voltage Vit Vee=4.5V Q 0.8 \
Vi TS, DI, RST : ' Vce=5.5V 2.0 Vee \'
Input High Voltage —
Viuz LK Vee=5.5V 3.0 Vee v
Clock Frequency fok 0 1 MHz

D.C. CHARACTERISTICSJ (GND =0V, Ve =4.5~5.5V, Topr= - 30~70°C)

PARAMETER SYMBOL CONDITIONS ) Min. Typ. Max. UNITS
Input Current 1y - - +10 A
Output Leakage Current o - - +10 HA
Output High Voltage Vomr |Vee=4.5V, lon= - 400¢A 2.4 - - v
Qutput Low Voltage Vour  |Vee=4.5V, lor=2.1mA - - 04 v
QOutput High Voltage Vouz |ion= — 20pA (CMOS Interface) Vce-0.4 - - v
Output Low Voltage Voirz |ioL=20xA (CMOS Interface) - - 0.4 v

lcco - - 500 #A
Supply Current lcce | During Program or Chip Erase - - 10 mA
Ices CS=1 (Except Program or Chip Erase operation) - - 10 oA

A.C. CHARACTERISTICS | (GND =0V, Vcc=4.5~5.5V, Topr= - 30~70°C)

PARAMETER SYMBOL Min. Max. UNITS
CTLK Frequency fok 0 1 MHz
CLK Low Time texL 400 - ns
CLK High Time tekn 400 - ns
RST Low Time trsw 1 - s
RST input Setup Time tRss 1 - "
CLK Input Setup Time ' teks 250 - ns
CS Input Setup Time tess 250 - ns
topp1 - 250 ns
DO Qutput Delay Time 1
toop2 - 500 ns
RDY/BUSY Output Delay Time tReD - 250 ns
DI input Setup Time tips 250 - ns
Dl Input Hold Time tipH 250 - ns
%1 €L = 100pF, Vou/ VoL =2.0V/0.8V
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TOSHIBA TC89121, TC89122

RECOMMENDED OPERATING CONDITION | (GND =0V, Ve =2.7~3.3V, Topr= -30~70°C)

PARAMETER SYMBOL PINS CONDITIONS Min. Max. UNITS
Input Low Voltage Vi Vee=2.7V 0 0.45 \
Vimr | GS, Dt, RST Vee=3.3V 16 Vee \
Input High Voltage
Vinz ClK Vee=3.3V 2.0 Vee A
Clock Frequency fok 0 250 KHz

D.C. CHARACTERISTICS | (GND =0V, Vcc=2.7~3.3V, Topr= -30~70°C)

PARAMETER SYMBOL CONDITIONS Min. Typ. Max. | UNITS
Input Current 1] - - 5 pA
Output Leakage Current Lo - - 5 pA
Output High Voltage Vou lon = — 204A (CMOS Interface) Vce-0.4 - - v
Output Low Voltage VoL loL = 20A (CMOS Interface) - - 0.4 v
leco - - 100 A
Supply Current lecp During Program or Chip Erase - - 6 mA
s |C5=1 (E;(cept Program or Chip Erase operation) - - 5 #A

A.C. CHARACTERISTICS | (GND =0V, V¢c=2.7~3.3V, Topr= —-30~70°C)

PARAMETER SYMBOL Min. Max. UNITS

CLK Frequency feow 0 250 KHz
CLK Low Time teke 2 - us
TLK High Time tekH 2 - s
RST Low Time trsw 4 - s
RST Input Setup Time trss 4 - “
CLK Input Setup Time teks 1 - P
TS Input Setup Time tess 1 - s

topp1 - 1 s
DO Qutput Delay Time X1

tooo2 - 2 us
RDY/BUSY Output Delay Time treD - 1 s
DI Input Setup Time tios 1 - s
DI Input Hold Time tion 1 - “s

X1 C, = 100pF, Vou/ VoL = 1.6V/0.45V
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TOSHIBA TC89121, TC89122

E2PROM CHARACTERISTICS | (GND =0V, Vcc=2.7~5.5V, Topr=-30~70°C)

’

PARAMETER SYMBOL CONDITION Min. Typ. Max. UNITS
Chip Erase Time te - 4 10 ms
Program Time tp - 4 10 ms
Erase/Write Cycle New 5% 104 | 3x 105 - cycles
Data Retention Time treT 10 - - years
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TOSHIBA TC89121, TC89122

A.C. CHARACTERISTICS TIMING DIAGRAMS
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TC89121, TC89122

TOSHIBA
trRsw
RST {
,L trss
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TOSHIBA TC89121, TC89122

INPUT/OUTPUT CIRCUITRIES

PIN NAME Vo INPUT/OUTPUT CIRCUTRY REMARKS
[«3 Input R
DI <] 4 D
RST

CLK Input ——@—’WV—D Hysteresis input

Hi-Z control
vee

DO Output ——Lj[g_‘_‘ Initial “Hi-2"

vee

roviassy | O : nitial “High”
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TOSHIBA TC89121, TC89122

PACKAGE
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