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Technology, incorporated

Features

B Low Power Consumption
- Operating: 2.0 mA max.
- Standby: 1.0 yA max.

B Wide Operating Voitage Range
- Write:2.7to 6.5V
- Read: 1.8t0 6.5V

Write Operation with Buliit-in Timer
Word/Chip Erase Operation
Standard Endurance 100K Cycles
Data Retention: 10 Years

Pin Configurations

with

SEZQ TECHNQOLOGY INC

2913A/C

CMOS 1K-Bit Serial EEPROM
Memory Protection, NS Code

August 1992

B Standard Temp Range, —-40°C to +85°C
B Memory Protection (2913C only)

General Description

The 2913A/C is a high speed, low power 1K-bit EEPROM
that uses the CMOS floating-gate process. The organiza-
tion is 64-word x 16-bit, and it is read or written serially.
Continuous read operation is available, and at that time
addresses are incremented bit-sequentially. Memory
protectionis validin 512 bits (addresses 0 to 31) for 2913C
device only.

8-pin DIP 8-pin DIP
Top View 8-pin SOIC Top View
Top View
NC £ 1 O 8 X TEST
A/ 2 7 O GND
cc X 2913A
Ccs 3 6 Do
sK I 4 S ol
8-pin SOIC
cs Chip Select Top View
SK Serial Clock NC £x] 1 O 8 [ PROTECT
DI Serial Data Input Vee ] 2 el 7 b enD
DO Serial Data Output cs 3 6 ko oo
GND Ground (0V) sK j a s o o
Vee Power Supply Voltage(+5 V)
Test Test
Usually Open. When it is . .
Memory Protection
Used, Connected to GND or V. This function protects memory contents from erroneous
Protect Memory Protection Control* writing when the CPU malfunctions. When the PROTECT
Protection: pinis connected to GND or open, write to BANK 1 (address
Connected to GND or open 0to 31) of the memory array is inhibited. Since PROTECT
Without Protection: pin has a built-in pull-down resistor, a memory protection
Connacted to V. functions automatically when it is open.
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SEEQ TECHNOLOGY INC 2913A/C
Block Diagram 2913A
Memory Array Address
64 Words x 16 bit] Decod '
{ ords x it} er Vee
GND w
Data Register Cutput Buffer }———0 DO
DI O——
Mode Decode
cs 0————— ] Logic
SK Clock Generator
Block Diagram 2913C
Memory Array
PROTECT D Write BANK 1
PROTECT Protection (32 words x 16 bits)
BANK 2 Address
(32 Words x 16 bltS) Decoder Vv '
CcC
GND D—H‘T
DI O
Mode Decode
cs o Logic
SK OO = Clock Generator |
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SEEQ TECHNOLOGY INC 2913A/C
Instruction Set
Instruction Start Bit Op Code Address Data
READ (Read Data) 1 10 Ao A D,toD*
WRITE (Write Data) 1 01 A 1o A, D, toD,
WRAL (Write All) 1 00 O1xxxx D, to D, 2 %
ERASE (Erase Data) 1 11 Ao A, — T
ERAL (Erase All) 1 00 10xxxX — 'c'rus E
! EWEN (Program Enable) 1 00 11xxxx -
EWDS (Program Disable) 1 00 00xxxX —
x: Don't Care
* The 16-bit datain the specified address areread, then the
data in the next address are continuously read.
Absolute Maximum Ratings
Item Symbol Conditions Ratings Unit
Power Supply Voltage Vee —03t0+7.0 A
Input Voltage Vm -031t0 V., +0.3 \
Output Voltage Vour -0.3to0 V. v
Storage Temperature Toine E-2913A/C —50 to +95 °C
Under Bias
Storage Temperature L E-2913A/C —65 to +150 °C
Recommended Operating Conditions
Iltem Symbol Conditions Min. Typ. Max. Unit
Power Supply Voltage Vee Read 1.8 — 6.5 Vv
Write 2.7 — 6.5 v
High Level Input Voltage Vi Ve =5.01£10% 2.0 — Vee v
Vee=271065V 0.8 xV, - Vee v
Vee=181027V | 0.8xV, - Ve v
Low Level Input Voltage \'A Ve =5.01210% 0.0 — 0.8 v
Vi =271065V 0.0 — 0.15 x V, v
Ve=18t027V 0.0 — 0.2 x Vo A
Operating Temperature Tcpr E-2913A/C —40 — +85 °C
— SEEQY
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SEEQ TECHNOLOGY INC
2913A/C
DC Electrical Characteristics
Read/Write Operations Read Operation
ltem Symbol |  Conditions Vees50V210% | V. =30V210% | V. =18t027V | Unit
Min. | Typ. {Max. | Min.| Typ. {Max. | Min.| Typ. Max.
Current Consumption (READ) lees DOUnloaded | — | — | 20 -] - |10 — | =105 mA
Current Consumption (PROGRAM) | 1., DOUnloaded | — | — | 5.0 — | — J20 - =1~ mA
Read/Write Operations Read Operation
tem Symbol | Conditions Ve =50V210% Ve =2T1065V Ves18t027V Unit
Min. |Typ. | Max. | Min. |{Typ. {Max. { Min. |[Typ. |Max.
Standby Current Consumption| |, Input: V or GND — - 110 — |— 110 -~ |—= 110 bA
Input Leakage Current L, {Vy=GNDtoV, — |0t |10 — |01 |10 — Jo1 |10 LA
Output Leakage Current lo | Vor=GND 1oV, — for 1o [ = for {10 | — forf10]| w
Low Level Output Voltage Vo CMOS |, =100pA — — | 01 — — | a1 — — | o1 v
TILI, =21 mA - | =Joss | — |- |- - |=-1- v
CMOS
High Level Output Vottage Vou | Vec=271065V:il=—100pA |V, 07| — | — |V 07| — | — v, -03|— | — v
Veo=181027V: |, = ~10pA
TTL, |, =400 pA 24 | -] - - |-1- - |- -
Write Enable Latch Data Hold Vou 15 e 15 | — | — 15 |- ] - v
Voltage
Endurance
item Symbol | Conditions Min. Typ. Max. Unit
Endurance N 2913A/C10 108 — —_ Cycles/Byte
Pin Capacitance (T, =25°C,f=1.0 MHz, V, =5 V)
ltem Symbol | Conditions Min. Typ. Max. Unit
Input Capacitance Cwn V=0V — — 6 pF
Output Capacitance Cour V=0V — —_ 10 pF
SEEQ
e —— 2-6
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SEEQ TECHNOLOGY INC
2913A/C
Measuring Conditions
Input Voltage Lavel 0.1xV, t009x V,
Output Voltage Level 0.5 xV
- Output Load 100 pF
7
-
33
. o
AC Electrical Characteristics é g
Road/Write Operations Road Operation w
Item Symbol V=50 £+10% VE =27106.5V Vx =18t02.7V Unit
Min. | Typ. | Max. | Min. | Typ. | Max. | Min. Typ. | Max.
CS Setup Time tess 0.2 —_ —_ 04 —— — 1.0 —_ -— us
CS Hold Time tosu 02 | — — | 04 | — — 1.0 — — us
CS Desaelect Time teos 0.2 — — 0.2 - - 0.4 - - us
Data Setup Time ths 0.2 — — 0.4 —_ — 08 — - us
Data Hold Time tou 0.2 — — 0.4 — — 0.8 — — us
1 Data Qutput Delay toos — — 04 | — - 1.0 - - 20 it
0 Data Output Delay tooo — — 0.4 — — 1.0 — —_ 2.0 Hs
Clock Frequency fx 0.0 — 2.0 0.0 — 0.5 0.0 — 0.2 | MHz
Clock Pulse Width o to | 025 —_ — 1.0 —_ - 25 —_ — Hs
Output Disable Time L 0 50 | 150 0 500 | 1000 | — — - ns
Qutput Enable Time toy 0 50 150 0 500 | 1000 —_ — — ns
Program Time ton 20 | 4.0 10 20 | 40 10 - - - ms
Timing Chart
css tcos
cs \
SkH tskL lesH
SK
ol VALID DATA VALID DATA
DO
SEEQ
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SEEQ TECHNOLOGY INC

Operation

Note

» CS must be “L” between instructions.

* SKand DI must be “L" during verify operation.

» ltis not necessary to erase data before WRITE or
WRAL operation.

(1) Read Mode

This mode reads data from a specified address. By the
READ instruction, data is triggered at the rise of SK, and
output serially to the DO pin. When the final data in the
spscified address has been read, an SK is sent and the
data in the next address is read at the rise of SK. The
READ instruction is executed regardless of program
enable or disable mode.

Read Mode Timing

2913A/C

s/

SK

1.2 3 4 5 6 7 8 9 10 11 12 23 24 25 26 27 28

\
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[}
[}
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]
1
Dp Dy DpiD1sD14D13

oi /1 1]0[as[as]as]az]ai]c]
. D15D14D13 Dy Dy Dg D4 D14Dy3
Do hi-Z —0 ]

T

A A

s 4A A A1Ao+1

372
(2) Write Data Mode

After the WRITE instruction, address and data are sentin
program enable mode, CS must be low once. Atthe falling
edge of its fow, data is written into the specified address.
This operation is performed by the internal auto-timing
generation circuit and the SK is not necessary. The
READY/BUSY status can be found by CS high level and
checking the DO pin. During write operation, low level is
output to the DO pin, and after operation, high level is
output.

Write Data Mode Timing

A5A4 A3A2A‘A0+2

SK 1 2 3 4 5 6 7 8 9 10 25

‘cbs
cs / o 5E AL veRiFy X sTanDBY

1 ) [

SVAAIVAR €3 €3 €3 €3 €5 €3 €D 68 €AY

—

Do Hi-Z

sy —» Hz
BUSY
X AEADY| Hi-Z
PR
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SEEQ TECHNOLOGY INC
2913A/C

(3) Write all (WRAL) mode

After the WRAL instruction is sent, in program enable
mode, CS must be low once. Atthe falling edge of its low,
the same data is written into all memory array bits. This
operation is performed by the internal auto-timing genera-
tion circuit and SK is not necessary. The READY/BUSY

status can be found by CS high level and checking the DO 4 é’
pin. During write operation, low level is output to the DO <0
pin, and after operation, high level is output. E E
o
w
WRAL Mode Timing
'cos
cs / " 3!( 7CVER||:V N( STANDBY

SK 1 2 3 4 5 3 7 8 9 10 25 _| "
ot O\ o of v NEXXXKOOORKKKRRN 05 ) 0o .
4Xs

'sv —» tHz
4 BUSY
0O ﬁ.—__, READY | HIZ
tPR

(4) Erase Data Mode

After the ERASE instruction and address are sent in
program enable mode, CS must be low once. Atthe falling
odge of its low, erase operation of data in the specified
address s started. This operation is performed by the
internal auto-timing generation circuit and SK is not neces-
sary. The READY/BUSY status can be found by CS high
level and checking the DO pin. During erase operation,
low level is output to the DO pin, and after operation, high
level is output.

Erase Data Mode Timing

. CDs

J cs / , 3'( 7[ VERIFY N s7anDBY
SK 1 2 3 4 5 6 7 8 ) ._]

"

4F l_—
—

it

ISV — je—1tHZ
1 0o HI-Z BUS
| Ty READY | HI-2
PR

4...4

Q
R
>
S

|>
w
»
N

><
=
>
(=]

— SEEQ

Toshnele gy, loewrpecnivd

MD400125/~ 29




L3E P WA 8119233 0003858 44T EESEE

SEEQ TECHNOLO%ZY INC 2913A/C

(5) Erase All (ERAL) Mode

After the ERAL instruction is sent, in program enable
mode, CS mustbe lowonce. At the falling edge of its low,
erase operation of all memory array bits is started, and set
to 1. This operation is performed by the internal auto-
timing generation circuit and SK is not necessary. The
READY/BUSY status can be found by CS high level and
checking the DO pin. During erase operation, low level is
output to the DO pin, and after operation, high level is

oulput.
ERAL Mode Timing
cps
s/ X £ verry X STAnDBY

8K 1 2 3 4 5 6 7 8 9 —‘ "
4Xs v

sv — f—tyz
Do BUSY. L
/| READY | HI-Z
tpR

(6) Program Enable (EWEN) and Program

Disable (EWDS) Modes

The EWEN instruction puts the 2913A/C into program en-
able (EWEN) mode. In this mode, WRITE, WRAL, ERASE
and ERAL instructions are enabled. The 2913A/C remains
in EWEN mode until an EWDS instruction is executed.
The EWDS instruction puts the 2913A/C into program dis-
able (EWDS) mode. The WRITE, WRAL, ERASE and
ERAL instructions are ignored in the EWDS mode; this
mode is used to protect data against accidental program-
ming. The 2913A/C is in program disable mode when
power is turned on.

EWEN/EWDS Mode Timing

cs / \ STANDBY

SK 1 2 3 4 5 6 7 8 s |

Dt / @\ o 0 /
11 = EWEN 4Xs
00 = EWDS
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SEEQ TECHNOLOGY INC 2913A/C
Markings
(8-Pin DIP)
1 PKG P=PLASTIC
B El B El EI |E| 2 TEMP.E —40°C TO +85°C
1 2 3 4 5 6 3 -7 PRODUCT NAME

8 - 9 LEAVE BLANK
10 - 12 LOT NUMBER

SERIAL
EEPROMs

— |:| D 13 ASSY MARK
L - - 14 LAST COL OF YR
7 8 9 10 " 12 15 MT OF MANUF
r— — p—
13 14 15
d
(8-pin SOIC)
| B ] | 1 PKG S = SOIC
S E 2 9 1 2 TEMP.E = ~40°C TO +85°C
1 2 3 4 5 3- 7 PRODUCT NAME
8- 10 LOT NUMBER
- _ - 11 ASSY MARK
3 AC 12 LAST COL OF YR
; - L | - | | 13 MT OF MANUF
‘ 6 7 8 9 10
1 12 13
Ordering Information
Product Name Rewriting/Word Temperature Package
PE2913A/C 108 ~40°C to +85°C DIP Plastic
SE2913A/C 108 —40°C to +85°C SOIC Plastic
Note: Each bitis set to 1 before delivery
SEEQ
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