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CMOS SERIAL E2PROM S-29453A

—

The S-29453A Series is high speed, low power 8K-bit serial E2PROM
with a wide operating voltage range. It is organized as 512-
word X 16-bit. It is capable of sequential read, where addresses are
automatically incremented in 16-bit blocks. The instruction code is
compatible with the M6M800X1 Series.

M Features

» Low power consumption - Endurance : 105 cycles/word
Standby :1 zA Max.

Operating : 1.2 mA Max. (Vcc=5.5V)

0.4 mA Max. (Vgc=2.5V)

- Data retention : 10 years

- Wide operating voltage range
Write 125055V
Read :1.8t0 55V

- Sequential read capable

M Pin Assignment

8-pin DIP 8-pin SOP
Top view Top view
— -/
G 8 []Vec NCII1O 8 M TEST
—_— VCC 2 7 mGND
K [ 2 7 [JNc = o3 6k po
ot []3 6 | |TEST SK o4 5ol
po[] 4 5 [JGND
Figure 1
[« Chip select input
5K Serial clock input
]l — . | Serial data input
DO .| Serial data output
GND Ground (0 V)
Vee Power supply
TEST Test pin (normally kept open)
(can be connected to GND or Vcc)




CMOS SERIAL E2PROM
S-29453A

H Bilock Diagram

Memory array C: Address Vee o—
decoder GND 0—71/7
{ ‘
> Data register Output buffer —a DO
Dl o——4 f Y
Mode decode
[ > logic
SK o- > Clock generator
Figure 2
M Instruction Set
Table 1
Instruction Operation block Address Data
READ (Read data) 1010100Ag Asto Ay | Dqsto Dgoutput”
PROGRAM (Write data) 1010010Ag Azto Ag D1sto Do
EWEN (Program enable) 10100011 XXXXXXXX —
EWDS (Program disable) 10100000 XXXXXXXX —

x :Doesn’t matter.

* . When 16-bit data of the specified address is output, the data of the next address is output.

H Absolute Maximum Ratings

Table 2
Parameter Symbol Ratings Unit
Power supply voltage Vee -0.3t0 +7.0 \
Input voltage Vin -0.3t0Vcc+0.3 \
Output voltage Vourt -0.3to V¢e \
Storage temperature under bias Thias -50to +95 °C
Storage temperature Tstq -65to + 150 °C
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S-29453A
B Recommended Operating Conditions
Table 3
Parameter Symbol Conditions Min. Typ. Max, Unit
Read Operation 1.8 — 5.5 \Y)
Power supply voltage Vee - -
Write Operation 2.5 — 5.5 \
Vee=2.5t05.5V 0.8xV — \ Y
High level input voltage ViH cc cc c¢
Vee=1.8t02.5V 0.8xVcc —_ Vee \%
Vee=2.5t05.5V 0.0 — 0.2xV \Y%
Low level input voltage ViL S cc
Vee=1.8t02.5V 0.0 — 0.15xVec | V
Operating temperature Topr -40 — +85 °C
H DC Electrical Characteristics
Table 4
Vee=5.0V+10% Vec=2.5t033V Vee=1.8t102.5V
Parameter Symbol Conditions c« e < Unit
Min. | Typ. [ Max. | Min. | Typ. | Max. | Min. | Typ. | Max.
Current consumption
(READ) lecr | DO unloaded —_ — 12 | — — | 05 — — | 04 [ mA
Current consumption
(PROGRAM) lccz | DOunloaded — — 50 | — — 2.0 — — — | mA
Table 5
=5.0V+10% | Vec=2.5t04.5V Vec=1.8t02.5V
Parameter Symbol Conditions VCF - c.c 3104.5 c.c Unit
Min. | Typ. [Max.| Min. | Typ. {Max.| Min. |Typ. |Max.
Standby current .
consumption lsg Input: Vccor GND — — 1 1.0 — — | 1.0 —_ — 1 1.0 | pA
Input leakage
current Iy Vin=GNDtoV¢c — 0110 —_ 0.111.0 - 0.1 | 1.0 | pA
Output leakage
byt earag o |Vour=GNDtoVee | — [or|1o| — jot|10| — |o1{10]| A
Low level output v CMOS I = 100 LA — — | 0.1 — — j 0.1 — — | 01 Vv
voltage Ol 14Tl 1o =2.1mA — T =Toas| — |—|—] — |—=|—] v
cMOS
. Vec=2.5t05.5V
High level output o =-100 Ve [ 07 — | — |Vee- R R
voltage VoH  |vec= 1025 \7A cc07 Vec®. cc03 v
: IOH =-10 /AA
TTL, lon =-400 LA 2.4 —_| — —_ —_ — — —_ | — \Y
Wri ble latch
rite enable latc Vou 15 N 15 N is N v
data hold voltage
M Endurance
Table 6
Parameter Symbol Min. Typ. Max. | Unit
Endurance Nw 103 — —_ cycles/word
M Pin Capacitance
' Table 7
(Ta=25°C, f= 1.0 MHz, Vcc=5V)
Parameter Symbol Conditions Min. Typ. Max. Unit
Input Capacitance Cin Vin=0V — — 8 pF

Output Capacitance Coutr | Vour=0V — — 10 pF
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B AC Electrical Characteristics

Table 8 Measuring conditions

Input pulse voltage

0.1 xVcct0 0.9% Ve

Output reference voltage

O.SXVCC

Output load 100pF
Table 9
Read/Write operations Read operation
Parameter Symbol |Vec=5.0V£10% | Vee=2.5t04.5V | Vcc=1.81025V |Unit
Min. | Typ. | Max. { Min. | Typ. | Max. [ Min. | Typ. | Max.
CS setup time tcss 02| — | —]o04} — | — 10| — | — |
CS hold time tesk 02 — | — |04 — | — 10| — | — |
CS setup time (CPU) tesseepyy | 02 | — | — 04| — | — |10 | — | — | s
CS hold time (CPU) tesiepy] 02 | — | — o4 | — | — 10| — | — | s
CS deselect time tcos 02— | — 1|02 — | — |04} — | — | 4
Data setup time tps 02| — | — |04} — | — |08 | — | — | ps
Data hold time toH 02 { — | — | 04 — — | 08 | — — | us
1 data output delay time tPD1 — — | 04| — | — | 08| — — 20 | us
0 data output delay time tppo —_ | — |04 — | — |08 | — | — | 20| u
Clock frequency fox 00| — | 20|00} — | 05|00} —} 02 |[MHz
Clock pulse width toku, tskr [ 0.25 | — | — 1.0 | — — | 25 | — — S
Output disable time tuzi.thz2| O 50 | 150 500 1000 — | — | — | ns
Output enable time tsv 0 50 | 150 500 [1000| — | — | — | mns
Programming time tpr — | 4.0 10 — 1 40 10 — | — ] — | ms
=Y -
toss | tskw | tskl | | tesw | teps
€ i J ] | T 1
D! X><>O< Valid data Valid data X ><
<> teDy
DO
input data is retrieved on the riéing edge of 5K.
. Output data is triggered on the falling edge of SK.
Figure 3 Timing Chart
— /_——
(&) /
ltcss (cPU) l<—’ tesH (cPu)
K | | [ |

Figure 4 Timing Chart for tcss (cpu) and tesu (cpuy when CPU is connected
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DI

DO -

Operation

Instructions (in the order of operation code, address, and data) are latched to DI in synchronization with the
rising edge of SK after CS goes low. A start-bit can only be recognized when the high of DI is latched at the
rising edge of SK after changing CS to low, it is impossible for it to be recognized as long as Dl is low, even
if there are SK pulses after CS goes low. Instruction finishes when CS goes high, where it must be high
between commands during tcps.

All input, including D! and 5K signals, is ignored while CS is high. The operation code plus address is a
multiple of 8-bits. This makes it easy to prepare your own software using a serial interface incorporated into

_the CPU.
. READ

The READ instruction reads data from a specified address. The READ operation code and address are
continuously latched in synchronization with the rising edge of SK. The DO pin begins to output at the 16-th
clock from a start-bit. Data is continuously output in synchronization with the falling edge of SK.

When all of the data (D5 to Dg) in the specified address has been read, data in the next address can be
read with the input of another SK clock. Thus, the data over whole area of the memory can be read by
continuously inputting SK clocks as long as CSis low.

The last address (An -+ A1 A0 = 1 - 11) rolls over to the top address (An -~ A1 A0 = 0 - 00).

T eI e o [alnlemlnlnlaln]e]

ez {Ns!“ul"uL ------ l 0L|i‘T°° iD|s]°|4I°xal """" ] o] l °|l Dg iD‘SID“lD”I """" =
4 4
AgA7AGAsSAAAZAAg + 1 AgATAcASALAIAA 1 Ag +2

Figure 5 Read Timing
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cs \_ 2 'mn X b
. tcos t—w-{
SK 1 2 3 4 5 6 7 8 .
9 l_lol_dnl 12l _fisl_[val f1s| [rel [i7 3132 .

o B T\_o/T\_o_o/ T\

o/ 1\_o of 1\_of asX arX ae)X as )X aa) a3z az) a1 a0 Xois\, Y o1\ oo N

Hi-

DO 2 %

3.

PROGRAM

The PROGRAM instruction writes 16-bit data to a specified address.

After changing CS to low, input PROGRAM operation code, address, and 16-bit data. If there is a data
overflow of more than 16 bits, only the last 16-bits of the data is considered valid. Changing 'CS to high will
start the PROGRAM operation. It is not necessary to make the data "1" before initiating the PROGRAM
operation.

The write operation is completed in 10 ms (tpr Max.), and the typica!l write period is less than 5 ms. In the
S-29453A, it is easy to VERIFY the completion of the write operation in order to minimize the write cycle by
setting CS to “L“ and checking the DO pin after the write operation begins by setting CS to "H.” VERIFY
operations to detect changes in the DO output can be executed in succession. Oneis a change from "L”
to "H” with CS="L.” The other is a change from "L" to "H" after setting CS to "L" and returning CS to "H”
repeatedly.

Because all SK and DI inputs are ignored during the write operation, any input of instruction will aiso be
disregarded. When DO outputs high after completion of the write operation or if it is in the high-impedence
state (Hi-Z), the input of instructions is available. Even if the DO pin remains high, it will enter the high-
impedence state upon the recognition of a high of DI attached to the rising edge of an SK pulse.

Figure 6 PROGRAM Timing

Write enable (EWEN) and Write disable (EWDS)

The EWEN instruction puts the S-29453A into write enable mode, which accepts PROGRAM instruction. The
EWDS instruction puts the S-29453A into write disable mode, which refuses PROGRAM instruction.
The S-29453A powers on in write disable mode, which protects data against unexpected, erroneous write
operations caused by noise and/or CPU malfunctions. It should be kept in write disable mode except when
performing write operations. -

G\ [/
SK 1 RLGLGLTL e L 7L s L oL Trol i1l fr2l frsl Jral_[rsl_luel IR
DI " 0 /—_D(—_—X:)D(___)DC:X_\ R
11= EWEN
Hi-Z 00= EWDS
DO

Figure 7 EWEN/EWDS Timing
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B Receiving a Start-Bit

A start-bit can be recognized by latching the high level of Di at the rising edge of SK after changing CS to
low. The write operation begins by inputting the write instruction and setting CS to high. The DO pin then
outputs low during the write operation and high at its completion by setting CS to low (Verify Operation).
Therefore, only after a write operation, in order to accept the next command by having CS go low, the DO
pin is switched from a state of high-impedence to a state of data output; but if it recognizes a start-bit, the
DO pin returns to a state of high-impedence (see Figure 8).

Make sure that data output from the CPU does not interfere with the data output from the serial memory IC

when you configure a 3-wire interface by connecting DI input pin and DO output pin. Such interference may
" cause a start-bit fetch probiem.

w 1AL L
ob —— Jlo\__/

DO —h

Hi-Z
tHz2
—

Figure 8 Start-Bit latching timing

H Three-Wire Interface (DI-DO direct connection)

Although the normal configuration of a serial interface is a 4-wire interface to CS, SK, DI, and DO, a 3-wire
interface is also a possibility by connecting D! and DO. However, since there is a possibility that the DO
output from the serial memory IC will interfere with the data output from the CPU with a 3-wire interface,

install a resistor between DI and DO in order to give preference to data output from the CPU to DI(See
Figure 9).

CPU S-29453A
s W o B B o

./

1
]

SO ]—-—-————I::;;:::E DI
| DO

= R=10~100kQ

AMmmra
COOOTITT

Figure 9 3-wire interface
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B Dimensions (Unit : mm)

1. 8-pin DIP
9.3(9.6 max.)
8 5
| S o O e O o | 1
) 6.5
| S W () SR R 8 | ¢
1 4
1.0 1.5
| | (
=344 0.1 | 45 max,
1N |jL .
A A .
X 0.4min, (3.1min.
2.54 0.5+0.1 \%&
T
Figure 10
2. 8-pin SOP
5.2 (5.5 max.) )
8 s|
HHHBH T }
'ib 4r 6.2%0.3

HHEHH v

4

_ ~_Aomin.
1.27 0.4%0.1
Figure 11
H Ordering Information
$-29453A XX
Package DP :DIP
FE :SOP

3 +0.1

\l[_l_‘__l__l_l_ i1.5i0.1 i1.7max.

7.62

0°~15°
005
Yy
[0.4
(
0.1
0.15 Zgs
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M Characteristics
1. DC Characteristics

1.1 Current consumption (READ) Icc1 —
Ambient temperature Ta

Vee=5.5V
fSK =2 MHz
DATA=0101
1.0
lee
(mA)
0.5
0
- 40 0 85
Ta (°C)

1.3 Current consumption (READ) Icct —
Power supply voltage Vge
]

|
Ta=25°C
fsk =1 MHz
DATA=0101
1.0
lcct
(mA)
0.5
| =1
"
0

Vec (V)
1.5 Current consumption (PROGRAM) Icca -
Ambient temperature Ta

|
Vee=5.5V
DATA 00000000
4.0
Icc2 T~
(mA) T~
2.0
0
- 40 0 85
Ta (°C)

1.7 Current consumption (PROGRAM) Icc2 -
Power supply voltage Vge

I I
Ta=25°C
DATA 00000000

4.0
lcc2 /
(mA) /

2.0 Vs
/

1.2 Current consumption (READ) Icc1 —
Ambient temperature Ta

Vee=3.3V
fSK = 1MHz
DATA=0101
1.0
lecs
(mA)
0.5
0
- 40 0 85
Ta (°C)

1.4 Current consumption (READ) lcc1 —
Clock frequency fsk

Vee=5.0V
Ta=25°C

1.0

Icc
(mA)

0.5

10K 100K  1M2M

fsk (Hz)
1.6 Current consumption (PROGRAM) g2 -
Ambient temperature Ta

l
Vee=3.3V
DATA 00000000
4.0
Icc2
(mA)
2.0
\\
0
-40 0 85
- Ta{°C)

1.8 - Standby current consumption Igg ~—
Ambient temperature Ta

Ve =5.5V

10-6
10-7

. 108 e
S8
(A) 10 ~

10-10
10-11

- 40 0 85
Ta (°C)
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1.9 Inputleakage current I -
Ambient temperature Ta

[
Vee=5.5V
CS, SK, DI, TEST=0V
1.0
N
(xA)
0.5
0
—40 0 85

Ta (°C)

1.11 Output leakage current I o -
Ambient temperature Ta

Vee=5.5V
DO =0V
1.0
Lo
(pA)
0.5
0
-40 0 85
Ta (°C)

1.13 High level output voltage VoH ~
Ambient temperature Ta

Vee= 4.5V
lon =-4004.A
4.6
4.4
Vou
9]
4.2
-40 0 85
Ta (°C)

1.15 Low level output voltage VoL -
Ambient temperature Ta

Vec=4.5V
loL=2.1mA
0.3
0.2
VoL
V)
0.1
- 40 0 85
Ta (°C)

10

1.10 Input leakage current I —
Ambient temperature Ta

T
Vce=5.5V
€S, SK, DI, TEST = 5.5V
1.0
lu
(pA)
0.5
0
-40 0 85

Ta (°0)

1.12 Output leakage current I o -
Ambient temperature Ta

Vee=5.5V
DO =5.5V
1.0
lo
(pA)
0.5F
0
-40 0 85
Ta (°Q)

1.14 High level output voltage VoH -
Ambient temperature Ta

Vee=27V
lon = -100A
2.7
2.6
VoH
v)
25
- 40 0 85
Ta (°C)

1.16 LO\;V_ level output voltage VgL -
Ambient temperature Ta

Vee= 1.8V
loL= 1002A
0.03
0.02
VoL
V) |
0.01
-40 0 85
Ta (°C)
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1.17 High level output current loH -
Ambient temperature Ta

Vee=4.5V

00 \ Von = 2.4V

loH \
{mA)

- 40 0 85
Ta (°C)
1.19 Low level output current lgL -

Ambient temperature Ta
Vee=4.5V
Vo =0.45V
20
loL
(mA)
0
-40 0 85
Ta (°C)

1.21 Input inversion voltage Viny -
Power supply voltage Ve

1
Ta=25C
CS, 3K, DI

v vd
Wy vd

1.18 High level output current oy ~
Ambient temperature Ta

Vee=2.7V
Vou = 2.0V
-4
lox
(mA) S~
22 \
—
0
-40 0 85
Ta (°C)

1.20 Low level output current I -
Ambient temperature Ta

Vee=1.8V
VoL =0.1V
1.0

| \
oL
(mA) \

0.5

-40 0 85
Ta (°C)

1.22 Input inversion voltage Viny -
Ambient temperature Ta

Ve =5.0V
CS, SK, Di
3.0
Vinv
V)
2.0
. 0 -
-40 0 85
Ta (°C)

1
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2. AC Characteristics

2.1  Maximum operating frequency fmax -

Power supply voltage Ve

T 1
Ta=25°C
2M -—---7 i PR B
fmax 1M
(Hz)
100K
10K

1 2 3 4 5
Vee (V)
2.3 Program time tpR -
Ambient temperature Ta

Vec=5.0V
6
ter
{ms)
4 R,
_//
2
-40 0 85
Ta (°C)

2.5 "1" Data output delay time tpp1 -
Ambient temperature Ta

Ve = 4.5V

DATA"0"—>"1"

0.3
tep1

()
0.2 /
/

0.1

-40 0 85
Ta (°C)

2.7 "0" Data output delay time tppg -
Ambient temperature Ta

\I/CC =4.5V l
DATA"1"—"0"
0.3
trpo
(u8)
0.2
0.4 "1
-40 0 85
Ta (°C)

12

2.2 Program time tpR -
Power supply voltage Vcc

I |
Ta=25°C

tpr
(ms)

1 2 3 4 5 6 7
Vee (V)
2.4 Program time tpg -
Ambient temperature Ta

Vee=3.0V
6
tpr
(ms)
4 S
’/-
2
- 40 0 85
Ta (°C)

2.6 “1" Data output delay time tpp1 -
Ambient temperature Ta

Vee=2V
DATA"0"->"1"
0.6
tro1
(5)
0.4 /
/
0.2
-~ 40 0 85
Ta (°C)

2.8 "0" Data output delay time tppo —
Ambient temperature Ta

\I/cc =2.7V I
DATA"1"—"0"
0.6
trpo
(8
0.4
0.2 /7/
— 40 0 85
Ta (°C)



