S-2919GR/I

CMOS 1K-bit serial E?PROM
Easy interface with serial port

With memory protection, CS active “L”

The S-2919GR/l is a high speed, low power 1K-bit
E2PROM that uses the CMOS floating-gate process.
The organization is 64-word X 16-bit, and it is read or
written serially. Memory protection is valid in 512 bits
(addresses 0 to 31). Chip select is active low.

B Features

- Low power consumption
Operating: 2.0 mA max.
Standby: 1.0 pA max.

- Wide operating voltage range
Write: 27 t0 6.5V
Read: 1.8t0 6.5V

- Write operation with built-in timer
B Pin Arrangement

- Chip erase operation

- Memory protection

- Easy interface with serial port
- Rewritings: 104 or 105 times

- Data retention: 10 years

8-pin DIP 8-pin SOP
Top view Top view
cs E 1 - 8 :] Ve NC T 1O 8 M PROTECT
. Vee M2 7@ GND
NC —
sk [] 2 7 1] & o3 6 DO
ol [] 3 6 | JPROTECT SK e 5o DI
po[] 4 5 | JGND
cs Chip select Vee Power supply voltage ( + 5 v)
SK Serial clock PROTECT Memory protection control*
DI Serial data input Protection :
ald Connected to GND or open
Do serial data output Without protection :
GND Ground (0 V) Connected to V¢c

* Memory protection

This function protects memory contents from erroneous writing when the CPU
malfunctions. When the PROTECT pin is connected to GND or open, write to BANK1
(addresses 0 to 31) of the memory array is inhibited. Since PROTECT pin has a built-in

pull-down resistor, a memory protection functions automatically when it is open.
Figure 1
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S-2919GR/I

B Block Diagram

Memory array

Write BANK1
protection (32 words x 16 bits) | 4 Address

BANK2 decoder
(32 words x 16 bits)

%

PROTECT O—>

/

»  Dataregister Output buffer 2 DO
Di O— T I
Mode decode
CS o— logic
4 Ve D—J
K D »| Clock generator GND D—;
Figure 2
B Instruction Set
Table 1
instruction Start bit Op code Address Data

READ (Read data) 1 1000xxx xxAgto Ag | Disto Dg

PROGRAM (Program) 1 x 100xxx xxAs to Ag | Disto Dg

WRAL (Write all ) 1 0001xxx xxxxxxxx | Dy5to Dg

ERAL (Erase all) 1 0010xxx XXXXXXXX —

PEN (Program enable) 1 0011xxx XXXXXXXX —

PDS (Program disable) 1 0000xxx XXXXXXXX —

x : Don't care
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S-2919GR/I

B Absolute Maximum Ratings

Table 2
Item Symbol Conditions Ratings Unit
Power supply voltage Vee -0.3t0 +7.0 V
Input voltage Vin -0.3to Ve +0.3 Vv
Output voltage Vourt -0.3to V¢ v
Storage temperature - $-2919GR | -10to +85 °C
. bias
derb
under bras 5-2919GI | -50to +95 °C
S-2919GR -65to + 125 °C
Storage temperature Tstq
$-2919G! -65to + 150 °C
M Recommended Operating Conditions
Table 3
ftem Symbol Conditions Min. Typ. Max. Unit
Read 1.8 — 6.5 \Y
Power supply voitage Ve
Write 2.7 —_ 6.5 v
Vcc=5.0210% 2.0 — Ve \Y
High level input voltage Vin Vcec=2.7106.5V | 0.8xVcc — Vee Y
VCC= 1.8t02.7V O.SXVCC —_— VCC \'
Vee=5.0%210% 0.0 — 0.8 \
Low level input voltage ViL Vee=2.7t06.5V 0.0 — 0.15x V¢c Y
Vee=1.8102.7V 0.0 — 0.2xVcee |V
S-2919GR 0 — +70 °C
Operating temperature Topr
5-2919Gi -40 — +85 °C
Seiko Instruments Inc. 2-251

B 2123443 0002014 LO7 HE

This Materi al

Copyrighted By Its Respective Manufacturer




S-2919GR/I

DC Electrical Characteristics

Table 4

{$-2919GR : Ta = 0°C to 70°C, $-2919GI : Ta =-40°C to 85°C)

Read/write operations Read operation
Item Smbl Conditions Vee=50VE10% Vec=3.0V10% Vec=181027V Unit
Min. Typ. | Max. Min. Typ. Max. Min. Typ. Max,
Current consumption lccr | DO untoaded — — | 20 — — 1.0 — — 0.5 | ma
(READ)
Current consumption lccz | DO unloaded — | =s0o] —= - 20 — — — | ma
(PROGRAM)
Table 5
{5-2919GR : Ta = 0°C 10 70°C, $-2919GI : Ta = -40°C to 85°C)
Read/write operations Read operation
Item Smbl Conditions Vee=50v£10% Vec=2.7t065V Vec=1.8102.7V Unit
Min. | Typ. | Max. Min. Typ- Max. Min. Typ. Max.
Standby current Iss | Input: Vcc or GND — t=tl1e| - — 1.0 - - 10 | pa
consumption
input leakage current Iy |ViN=GNDtoVce — 0.1 1.0 —_ 0.1 1.0 —_ 0. 1.0 HA
Output leakage current o | Vour=GNDto V¢e — 0.1 1.0 —_ 0.1 1.0 —_— 0.1 1.0 uA
Low level output Vou | EMOS oL =100 uA - — | o — - 0.1 —_ - 0.1 v
voltage TTL I =2.1 mA — ~ |oas| — — — — - - v
cMOS
! Vee=27106.5V: Ipy=-1 Vee02 | — | — [ vee07 | — — -0. - -
High level output Vou Vcc_ 18 ‘:g 7v- ION __120 ‘:\A cc0 0 Vec03 v
voltage Sl : on=-ow
TTL, loy = -400 pA 24 - | = - - — - - - v
Write enable latich data Vou 15 _ _ 15 . . 15 _ _ v
hold voltage
Pull down current Ipp | PROTECT = V(¢ 15 40 [ 120 4 — 200 1 . 40 pA
Rewriting Times
Table 6
(S-2919GR : Ta = 0°C to 70°C, $-2919Gl : Ta =-40°C to 85°C)
Item Symbol Conditions Min. | Typ. | Max. Unit
5-2919GR/I01 104 — —_ times/word
Rewriting times Nw ]
S-2919GR/110 105 — e times/word
Pin Capacitance
Table 7
(Ta=25°C, f=1.0MHz,Vcc=5V)
Item Symbol Conditions Min. Typ. Max. Unit
Input capacitance Cin Vin=0V — — 6 pF
Output capacitance Cout |Vour=0V — — 10 pF
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S-2919GR/I

B AC Electrical Characteristics
Table 8 Measuring conditions

Input voltage level 0.1 xVccto0.9%x Ve

Output voltage level 0.5x Ve

Output load 100pF

Table 9
(5-2919GR : Ta=0°Cto 70°C, S-2919G!: Ta =-40°C to 85°C)
Read / Write operations Read operation
Item Symbol Vee=50210% Vec=27t06.5V Vee=18t02.7V Unit
Min. | Typ | Max. | Min. | Typ. | Max. | Min. | Typ. | Max.
CS setup time tess 0.2 — _— .4 - —_ 1.0 _ _ ns
CS hold time tesh 0.2 - - 0.4 — - 1.0 — — Hs
CS setup time (CPU) tessery | 0.2 | — — | 04 — — 10 [ — - us
TS hold time (CPU) tesucewy | 02 | — — | 04 | — — 1.0 | — — ps
CS reset time tcos 0.2 — — | 02 — — 0.4 — — ps
Data setup time tps 0.2 — — 0.4 — — 0.8 - — ps
Data hold time tou 0.2 — — 0.4 — — 0.8 — — s
1 data output delay tro1 —_ — 0.4 — — 1.0 — —_ 2.0 us
0 data output delay tpDo — — 0.4 — — 1.0 — —_ 2.0 Hs
Clock frequency fox 0.0 - 20 0.0 — 0.5 0.0 — 0.2 | MHz
Clock pulse width tsku, tsku | 0.25 — —_ 1.0 — _ 2.5 —_ — us
Qutput disable time thz [ 50 150 Q 500 1000 | — — —_ ns
Qutput enable time tsy [} 50 150 0 500 | 1000 | — —_ — ns
Program time ter 2.0 4.0 10 2.0 4.0 10 —_ _— _— ms
[«
! fosg |t )Lt ) [ tesn ﬂ;
W

t
By ton |
DI XXX X vaiid data Valid data
| teoo I<—> troi
DO

Input data is fetched at therise of SK.___
Qutput datais triggered at the fall of SK.

Figure 3 Timing chart

[y \‘
~ tessicpu) |<—> teshiceuy
SK

e

Figure 4 Timing chart of tcss(cpu) and tcsu(cpy) when connected to CPU
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S-2919GR/I

B Operation

Each of op code with a start bit, address and data is composed of eight bits, and the
S-2919GR/I is easily interfaced with a CPU serial /O port. A start bit is recognized
when high of DI is fetched at the rise of SK after falling of CS, and operation starts.

Note
e TS must be “H”between instructions.
e SK and DI must be “L"during verify operation
e ltis not necessary to erase data before PROGRAM or WRAL operation.
(1) Read mode
This mode reads data from a specified address. By the READ instruction, data is
triggered at the fall of SK, and output serially to DO pin.
The READ instruction is executed for all memory array bits regardless of the state of

the PROTECT pin, program enable/disable mode.

¢ S S S )
stanti . ) !

Figure 5 Read mode timing

(2) Program mode

After the PROGRAM instruction, address and data are sent in program enable mode,

CS must be high once. At the rising edge of its high, data is written into the specified

address. This operation is performed by the internal auto-timing generation circuit

and 3K is not necessary. The READY/BUSY status can be found by falling CS and

by checking the DO pin. During write operation, low level is output to the DO pin,

and after operation, high level is output.

Note : When the PROTECT pin is connecled to GND or open, the PROGRAM
instruction to BANK1 is invalid and data cannot be written into BANK1.

However, the internal auto-timing generation circuit operates.

eos

K yerty 7

[
\ o e T
3K v 21 31 [+ [51 [s) [} f&] Jo] [ [ 6] _[7 a1

oI ® T\_e o X XS CID 9 AN "
—
oo iz . . _1_5_‘_,_1“'
Hi-;
tor

Figure 6 Program mode timing

Standby
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S-2919GR/I

(3) Write all (WRAL) mode
After the WRAL instruction is sent, in program enable mode, CS must be high once.
At the rising edge of its high, the same data is written into all memory array bits.
This operation is performed by the internal auto-timing generation circuit and SK is
not necessary. The READY/BUSY status can be found by falling CS and checking
the DO pin. During write operation, low level is output to the DO pin, and after
operation, high level is output.

NOTE : When the PROTECT pin is connected to GND or open, the WRAL
instruction to BANK1 is invalid, and data cannot be written into BANK1.

teos

[ r » i
_\ & 4 ”Venfy Standby
SK IERBEENEREOREEEEE 1) _fis] [ie] [i7 LB 1 .
ol T\e_ o o /[ D ES €3 CE) 98 &0 . —
‘sv"‘t‘_ > tyz
Hi-Z busy—£ read
(5%} AL IR AL

Figure 7 WRAL mode timing

(4) Erase all (ERAL) mode
After the ERAL instruction is sent, in program enable mode, CS must be high once.
At the rising edge of its high, all memory array bits is 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 falling CS and checking the DO pin.
During erase operation, low level is output to the DO pin, and after operation, high
level is output.

Note : When the PROTECT pin is connected to GND or open, the ERAL
instruction to BANK1 is invalid and data in BANK1 cannot be erased.

teps

E =a —_ Verify -
—\ o —] 2 Standby
SK 1] 2] 3] Js st [eL [7] [e] [o 18] [s] e[l ] L [
B T\ oo /e . —
Hiz Ty | > tiz
DO = 2% busy - ready
o et HiZ
Figure 8 ERAL mode timing
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S-2919GR/I

(5) Program enable (PEN) and program disable (PDS) modes
The PEN instruction puts the S-2919GR/I into program enable (PEN) mode. In this
mode, PROGRAM, WRAL and ERAL instructions are enabled. The S-2919GR/I
remains in PEN mode until a PDS instruction is executed. The PDS instruction puts
the S-2919GR/I inlo program disable (PDS) mode. The PROGRAM, WRAL and
ERAL instructions are ignored in the PDS mode; this mode is used to protect data
against accidental programming. The S-2919GR/l is in program disable mode when
power is turned on.

[ _\ 2 /__—

A\Y

ol [\ o [ {x Ax Ax X_—(_(

11 =PEN
00=PDS

Figure 9 PEN/PDS mode timing

M Interface with CPU Serial Port

7o) &
SK SK
CPU $-2919GR/I
SO DI
Si DO

Figure 10 Circuit example

CPU data output CPU data fetch

A

< ATy

] %XB%OT)(’DOG)( DO5 D04 {DO; X DO.X DO; Y DOo)
'y

SO X 017 Y Dl X Dis X Dla ) D13 D1z XDl XDl X

Figure 11 Serial shift timing
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S-2919GR/I

Dimensions (Unit:mm)

1.5-2919GR/I (8-pin DIP)

_ 9.6 max. .
8 5
6.7 max.
1 4
% 4.5 max.
| ’ . <03
| v 3.1 min.
2.54 0.5 8.2t09.4
T ™ ) |
Figure 12
2. S-2919GRF/F (8-pin SOP)
5.5 max. .
‘AAAE i
/
S PP - 6.2
: 4.6 max.
‘ \
H H H b v__

1.27 0.05
>
0.4
Figure 13
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S-2919GR/I

B Ordering Information

Table 10

Product name Rewritings / word Temperature Package

S-2919GRO1 104 0°C to 70°C DIP plastic
S-2919GRFO1 104 0°Cto 70°C SOP plastic
5-2919GI01 104 -40°C to 85°C DIP plastic
$-2919GIFO1 104 -40°C to 85°C SOP plastic
$-2919GR10 105 0°Cto 70°C DIP plastic
S-2919GRF10 105 0°Cto 70°C SOP plastic
S$-2919G110 105 -40°C to 85°C DIP plastic
5-2919GIF10 105 -40°C to 85°C SOP plastic

Note : Each bitis set to 1 before delivery.
B Markings

1. S-2919GR/I (8-pin DIP)

EJ lEHI] E, 1 to 6 : Product name
: : R=0°Cto 70°C, 1=-40°Cto 85°C

7 : Temperature :
8 to 9 : Min. rewriting time : 01=104, 10=105

DEBDDD 10 to 12 : Lot No.
13 : Assembly mark
14 : Last column of year
15 : Month of manufacture: January =1, February =2,
[I D |:| March =3, April=4, May=5, June=56,

July = 7,August = 8, September =9, October =X
November =Y, December=2

2. S-2919GRF/IF (8-pin SOP)

9 1 9 1 to 6 : Product name
— — — 7 :Temperature : R=0°Cto 70°C, i=-40°C to 85°C
P2 i i _5_ 8 : Package : F=S0OP
EI el oll7] 9to10: Min. rewriting time : 01=104, 10=105
— L 11 : Month of manufacture: January =1, February = 2,
6 7 8 9 0 March =3, April=4, May=5, June=86, July=7,
1] August = 8, September =9, October =X,
. November =Y, December=2Z
11 12 13 12 to 13 : Lot No.
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S-2919GR/I

B Characteristics

1. DC Characteristics

1.1 Current consumption (READ) Igg1 —
Ambient temperature Ta

Vee=5.5V
fSK =1MHz
DATA =0101
1.0
lcc
(mA)
0-5 \
0
-40 0 85
Ta(°C)

1.3 Current consumption (READ) Icc1 —
Clock frequency fsk

Vee=5.0V
Ta=25°C

1.0
leca
(mA)

0.5 //

0
10K 100K 1M 2M
fsk(Hz)

B 3123443 0002022 283 M
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1.2 Current consumption (READ) Igci —
Power supply voltage Vgc

| I
Ta=25°C
fsk = 1 MHz
DATA=0101
1.0
lcc
(mA) /
0.5 /‘
0
2 3 4 5 6 7
Ve (V)
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S-2919GR/I

1.4 Current consumplion (PROGRAM) Icco - 1.5 Current consumption (PROGRAM) Icco -

Ambient temperature Ta Power supply voltage Vcc
T T
Vee=5.5V
Ta=25°C
DATA 0101 DATA 0101
4.0
. 4.0
lec2
(mA) lccz
\ (mA)
2.0 ==
\ 2.0 //
0 0
- 0
40 Ta Q) 2 3 4 5 6 7

1.6 Standby current consumption isg—
Ambient temperature Ta

Vec=55V

10-6

107
g 10-8 /
(A) /

10-9
10-10
10-1 1
- 40 85
0 Ta (°C)
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S-2919GR/I

1.7 Input leakage current Iy | - 1.8 Input leakage current I -
Ambient temperature Ta Ambient temperature Ta
Vec=55V Vcc=55V
Gs=0vV CS=55V
1.0 1.0
I ILI
(bA) (pA)
0.5 0.5
0 0 40 0
-40 0 Ta Q) 85 Ta ()
1.9 Output leakage current I o - 1.10 Output leakage current I g -
Ambient temperatureTa Ambient temperature Ta
Vee=5.5V Vee=55V
DO=0V DO=5.5V
1.0 1.0
Lo Lo
(pA) (uA)
0.5 0.5
0 0
-40 0 85 -40 0 .
Ta(°C) Ta(°0)
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S-2919GR/I

1.11 High level output voitage Vou - 1.12 Low level output voltage Vo -
Ambient temperature Ta Ambient temperature Ta
Vec=4.5V Vec=4.5V
lgH = -400 pA loL=2.1TmA
4.6 0.3
Vo Vol
v) v)
4.4 0.2

#/

4.2 0.1
— 40 0 85 - 40 0
Ta (°C) Ta (°C)
1.13 High level output current loH - 1.14 Low level output current lop —
Ambient temperature Ta Ambient temperature Ta

Vec=4.5V Vee=4.5V
Von=3.8V Vor=0.45V

-5.0 20

loH lot
(mA) (mA)

23 o] 10 \\

- 85 -4 0
40 0 Ta (°Q) 0 Ta (°C)
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S-2919GR/I

1.15 Input voltage Vy - 1.16 Input voltage Vy -

Power supply voltage Vgg Ambient temperature Ta
I [}
Ta=25°C Vee=5.0V
2.0
2.0
/ Vin
%)

v |~
) v

1.0

1 2 3 4 5 6 7 Ta (°C)
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S-2919GR/I

2. AC Characteristics

2.1 Program time ipg - 2.2 Program time tpg ~
Power supply voltage Ve Ambient temperature Ta
T T
Ta=25°C Vee=5.0V
6
4 ter
T (ms}
/
trr / 4
(ms)
2
2
-40 0
1 2 3 4 5 6 7 Ta(°C)
Ve (V)
2.3 1 data output delay time tppy - 2.4 0 data output delay time tppg —
Ambient temperature Ta Ambient temperature Ta
Vec=45V Vec=4.5V
DATA”0">"1" DATA"1"—="0"
0.3 0.3
tpp1 tpDo
(ps) (ps)
0.2 0.2
—40 0 85 - 40 0
Ta (°C) Ta (°C)
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