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PARALLEL NON-VOLATILE RAM o S-22 Series

R e —————————

The S-22 Series is a non-volatile CMOS RAM, composed of a CMOS
static RAM and a non-volatile electrically erasable and
programmable memory (E2PROM) to backup the SRAM. The
organization is 256-word X 4-bit (total 1K bits) for the S-22H12 and
the S-22512, and 64-word X 4-bit (total 256 bits) for the S-22H10 and
the 5-22510.

M Features . - -

- 1K bits
S-22H12: TTL input, compatible with the X2212 of Xicor
$-22512: Schmitt input for STORE and RECALL pins

- 256 bits
$-22H10: TTL input, compatible with the X2210 of Xicor
$-22510: Schmitt input for STORE and RECALL pins

- Erroneous store protection :=3.5V
- +5-V single power supply (+5V x10%)

- Low current consumption
Operating: 10 mA typ.

1

© . Standby : 1 zA max.
- Access time: 200 ns max.
- E2PROM store cycles : 105 times

- E2PROM data retention: 10 years

~ " . 18-pin DIP/SOP package

M Pin Assignment

18-pin DIP/SOP -

Top view
T\ /—h AQto A7(A5)* | Address input
N *
ATINO*[] 1 183 Ve . 1701 to /04 Data input/output
A4 [l 2 1700 AB(NC) ) WE Write enable
A3 03 160 As s Chip select
A2 a 15 104 RECALL Recall
a s 140 o3 STORE Store
a0 06 130 vo2 GND Ground
G 07 12 1101 Ve Power supply voltage ( + 5 V)
. —
ND B8 1y we *()is for the 5-22H10 and 5-22510.
STORE O 9 10 RECALL

Figure 1



S-22 Series

B Block Dlagram

_ Non-volatile E2PROM . “
= Memory Array i
* Store
AD(A0)* o>
AlAT* o> Static RAM Recall
. - Row
A2(A2)*D Do— Selection | Memory
A3g-[>; Array
Ase—2
— Store
: STORE 5——  Control V?L‘fm“,t
ogr¢ irewit {
Recall |- [ Pre- i Main ‘ Ve
RECALLO— Control amp.: amp. ] I GND
Logic : o
] SCcI)IU{nn
election
Vo1 o—p——{ > TS TS
/02 O Q.—» 1/0 Data
/03 & L_ Control
Q; A5 A6 A7
Vo4 e 1 Pag (A3)(AQ)(AS)*
p J/\}-—
-‘,j/‘:.]
= DRSS
1 P
WE -
. *( )isfortheS-22H10 and $-22510.
Figure 2
B Absolute Maximum Ratings
Table 1
Parameter Symbol Ratings Unit
Power supply voltage Vee -0.3to +6.0 Vv
Input voltage Vin -0.3toV¢c+0.3 Y
Output voltage Vour 0.0to Ve Y
Storage temperature under bias Thias -50to + 95 °C
Storage temperature Tstg -65to + 150 “°C
Recommended Operating Conditions
Table 2
Parameter Symbol Conditions Min. Typ. Max Unit
Power supply voltage Ve 4.5 5.0 5.5 \
. . S-22H Series : All inputs
High level input voltage 1 ViH  15.225 series : €S, WE, I/0 and address 2.0 - Vee v
High level input voltage 2 Vins | $-225 Series : STORE and RECALL 3.4 —_ Vee v
: . 5-22H Series : All inputs
Low level input voltage 1 Vi S-225 Series : CS, WE, I/O and address 0.0 0.8 v
Low level input voltage 2 Vits | 5-225 Series : STORE and RECALL 0.0 — 0.8 v
Operating temperature Topr -40 —_ +85 °C
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MW _Pin Capacitance

Table 3
. : (Ta=25°C, f=1.0 MHz, Vcc=5V)
Parameter Symbol Conditions Min. Typ. Max. Unit
Input capacitance Cin Vin=0V — — 6 pF
Output capacitance (1/0 pins) Cyo Vip=0V — — 10 pF
B DC Electrical Characteristics
Table 4 )
(Ta=-40°C to 85°C, Ve = + 5V + 10%)
_ _ Parameter Symbol Conditions Min. Typ. Max Unit
Operating current consumption Icc — 10 30 mA
Standby current lsg |All inputs are Ve — — 1 pA
Input leakage current Iy Vin =GNDto Ve — - 0.1 1 pA
Output leakage current llo |Vour =GNDtoVc¢c — 0.1 1 pA
CMOS : lo= 100 zA — — 0.1 v
Low leve! output voltage VoL T o= 42 mA — — 0a v
, CMOS :lon= - 100 zA Vee-07| — — v
High level output voltage VoH T Tons —2mA . 24 — v
Store inhibition voltage Vwi —_ 3.5 4.1 v
Schmitt width Vwp |$-225 Series : STORE and RECALL 0.4 - —_ \
B Data Hold Characteristics
Table 5
Parameter Symbol . Conditions Min. Typ. Max Unit
" - _|Datahold voltage Vb |CS2 V0.2V, RECALLZ Vc-0.2V 1.5 — 5.5 v
Data hold setup time tcoH 50 — — ns
Recovery time tr . 300 —_ —_ ns

Data hold mode

Figure 3 Data hold timing chart
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B AC Electrical C

hracteristics

Table 6 Measuring conditions

Parameter Conditions
S-22H Series : All inputs
Input pulse voltage 5-225 Series : CS, WE, I/0 and address 0.0t03.0V
$-22S Series : STORE and RECALL 0.0tod.0V
Input pulse rise/fall time 10 ns
I/0 reference voltage 1.5V
Output load 1TTL + 100pF
1. Read cycle
Table 7
Parameter Symbol | Min. Typ. Max Unit
Read cycle time tre 200 — — ns
Address access time tAA - — 200 ns
CS access time tes — — 200 ns
Outpu* data hold time toH 20 — — ns
Output enable time (CS) terz 10 — - ns
Output disable time (CS) teuz 10 — 70 ns
- tac -
Address X X
S m— tes
taz tou tenz
Data I/O CKHXXXK Valid data Hi
Figure 4
2. Write Cycle
Table 8
Parameter Symbol | Min. Typ. Max Unit
Write cycle time twe 200 —_ - ns
CS pulse width tow 120 — — ns
Address setup time tas 20 — — ns
WE pulse width twe 120 —_ — ns
Write reset time twr 25 _ —_ ns
Input data setup time tow 50 — _— ns
input data hold time toH 20 — —_— ns
Output disable time (WE) twhz 10 — 70 ns
) Output enable time (WE) twiz 10 —_ - ns
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- Write cycle 1 : WE control

twe
Address X X
tow _
s\ NN ; N A / ;
tas < twp | VR
(1) (2)
WE ) N N
tow o it
Data Valid dat I
oot (Validdata )
twhz —~— vz
Data <A Hi-Z v
output VAVAVAVAVAVAVAN ®)
Figure 5

- Write cycle 2 : CS control

. twe
Address D( )C
< tow ol v
ghcd il
T AR A
tas
1 twe -
THANANY o /77
tow ton
Data Validdata
input
Data Hi-Z
output (3
Figure 6

(1) The write cycle starts when both CS and WE are low.

(2) twr is the period of time from the rise of CS or WE whichever is the first to the end of write cycle.

(3) Output remains in high-impedance state when CS falls simultaneously with or after the fall of WE.

3. Store Cycle

Table 9
Parameter Symbol | Min. Typ. Max Unit
Store time tsT — -— 10 ms
Store pulse width tsTp 200 — —_ ns
Store disable time tsTz — — 100 ns
Store enable time tost 10 — — ns
Store operation starts at the falling of STORE.
< tsr N
Lt
R o <.
STORE N VLN S A
STZ = 4 tost
Hi-Z
Data /0 ' S5 SR
Figure 7
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4. Recall cycle

Table 10
Parameter Symbol | Min, Typ. | Max | uUnit
Recall cycle time trec 1300 —_ ~ | ns
Recall pulse width trep 200 — - ns
Recall disable time trez - — 100 ns
Recall enable time tore 10 — — ns
Recall data access time tarC —_ —_ 1100 ns

Recall operation starts at the rise of RECALL. It can be repeated without limitation.

trec >
Address AKX XK XX XX X Valid address X
trep
RECALL AN e d
D NN NANANALN /
trcz < tARC
h i-Z Ty,
Data I/O \//U\ Hi ORC Invalid data )( Valid data
Figure 8
B Operation Mode
Table 11 -
Input
Mode — — input/output
cs WE RECALL STORE
Standby mode H X H H Outputis high impedance
Read mode L H H H Output data
Write mode L L H H input data
Recall mode X H L H Outputis high impedance
H X L H
X H H L S
Store mode H X H L Output is high impedance

X : Don'tcare

Notes - When RECALL and STORE are simultaneously input, RECALL is valid.
- When RECALL is low, STORE cannot be received.
- When power supply voltage (Vcc) is below store inhibition voltage Vw, the store operation is inhibited.

M Operation

1. Standby mode
When CS goes high, the S-22 Series enters into the standby mode: power consumption becomes lowest,
and 1/01 to 1/04 are high impedance.

2. SRAM modes

2.1 Read mode
When CS is low and WE is high, the S-22 Series enters into the read mode: the SRAM data is output to
/01 to 1/O4.

2.2 Write mode
When C3 and WE are low, the S-22 Series enters into the write mode: the data input in I/01 to /04 is
written to the SRAM.
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3. SRAM$ E2PROM mode

3.1 Store mode :
When STORE goes V|(ViLs), the S-22 Series enters into the store mode: the SRAM data is copied to the
E2PROM. The original data in the SRAM is effective. Since the copied data in the E2PROM is non-
volatile, they are retained even if power turns off. When STORE falls, the store operation starts and
finishes automatically. When store operation starts, 1/01 to /04 go to high impedance and other
operations are inhibited until store operation is finished and STORE goes to high. During store operation,
the CPU can access other instructions.
The store operation is inhibited if power supply voltage (Vcc) is under Vyy (=3.5 V).
The following two methods prevent erroneous store, caused by noise when power turns on or off:
RECALL goes Vi (ViLs) when power turns on or off (see Figure 9).
STORE connects to Vg with pull-up resistor.

V4

Vg™t

Vi *2

Store Store reception Store
*1 Vs for the 5-225 Series inhibition inhibition

*2 Vs for the 5-225 Seri . .
iLs for the eries Finish of recall operation

Figure 9 STORE inhibition period and reception period at power ON and OFF

3.2 Recall mode
When RECALL goes Vi (ViLs), the S-22 Series enters into the recall mode: the data copied into the
E2PROM is recopied to the SRAM. The recopied data can be read or written as SRAM data. Even if the
data is copied repeatedly, the data in the E2PROM does not change. Other operations are inhibited
during its operation.
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B Dimensions (Unit:mm)

1.18-pin DIP

22.0(22.86 max.)

pw3

18
i N o S N e Y e N s O O o

-

10

6.3
O
S Dy SO0 [ N 00 [ B ) D g W}
1 9
0.89_ - .13
/ l 3 O'A‘* 0.25 1
4 T v
A
J 0.51 min. Y
2.54 p - 0.4810.2
D I
Figure 10

2.18-pin SOP

11.4(11.7 max.)

—_
[+

NTAAAAAAAATE

508 max /::m
A
2.54 min. 0°~15°

+0.11
S-005 —

105
A
5.4
l 7.8+03
'HHHHHBBHHHs v
-0.15
[ \ A A 005
\LJ—I_ —-l [J_V1'8t°'1 2.0 max
1.27 0.40.1 Formin.
Figure 11
H Ordering Information
S-22X XX X X XX
Rewriting times 10 : 105 times
Package Blank: DIP
F : SOP
Temperature I —-40°C to 85°C
Memory size 10 : 256-bit
12 1K-bit
Input ievel H . All pins TTL compatible
S . Schmitt input for STORE and RECALL
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B Characteristics

1. DC Characteristics
1.1 Operating current consumption icc
- Power supply voltage V¢

]
Ta=-40°C

20

) “ /
10 /
. /

2 4 6
Vee (V)

1.3 Operating current consumption Icc
— Reading frequency

20
Vee=5.5V
|cc Ta=-40°C
(mA) /
10 amaae
0

100K 1M 10M
f(Hz)

1.5 High level input voltabe V|4
-—Ambient temperature Ta
S-22H Series : All inputs

S-22S Series : CS, WE, 1/0O and address

Vee=5.5V

0
-40 0 85

Ta (°C)

1.7 High level input voltabe Vipg
—Ambient temperature Ta
S-22S Series : STORE and RECALL

Vee=5.5V

Ta (°C)

1.2 -Operating current consumption Icg
— Ambient temperature Ta

Vee=5.5V
20
( Icc)
mA
\\
0
- 40 0 85
Ta (°C)

1.4 Standby current consumption isg
— Ambient temperature Ta

Vec=5.5V

1.0
ise
(A

0.5

0 —
-40 0 85
Ta (°C)

1.6 Low level input voltage Vi
—Ambient temperature Ta
S-22H Series : All inputs

S-22S Series : CS, WE, I/0 and address

Vec=4.5V

-40 0 - 85
Ta (°C)

1.8 Low leve! input voltage Vs
—Ambient temperature Ta
S-22S Series : STORE and RECALL

Vee=4.5V

Viss
v) 1

~40 0 85
Ta (°C)



PARALLEL NON-VOLATILE RAM

S-22 Series

2. AC Characteristics

2.1 Address access time taa
—Ambient temperature Ta

100
/
taa Vee=4.5V
(ns) 59
0 .
- 40 0 85
Ta {°C)

2.3 WE pulse width twp
— Ambient temperature Ta

50
Vec=4.5V
twe
(ns) 25
/-/
0
- 40 0 85

Ta (°Q)

2.5 Store time tgr
—Ambient temperature Ta

10
Vee=4.5V
tsT
5 ot
0
-40 0 85
Ta (°C)

3. Rewriting Characteristics

|1

Ta=25°C
6
Minimum
store
voltage 4
(v) g
2
0

10 102 103 104 105 106

Store cycle (times)

2.2 CS pulse width tow
— Ambient temperature Ta

50 H—
Vee=45V
tow /
(ns) )
25
0
-40 0 85
Ta (°Q)

2.4 Input data setup time tpw
— Ambient temperature Ta

50
Vee=4.5V
tow
(ns) 25
0
-40 0 85
Ta (°Q)

2.6 Recall cycle time trce
© —Ambient temperature Ta

1000

trec
(ns) / Vee=4.5V

500

-40 0 85
Ta (°0)



The information herein is subject to change without notice.

Seiko Instruments Inc. is not responsible for any problems caused by circuirts or other diagrams described herein whose
industrial properties, patents or other rights belong to third parties. The application circuit examples explain typical
applications of the products, and do not guarantee any mass-production design.

When the products described herein include Strategic Products (or service) subject to COCOM regulations, they should not
be exported without authrization from the appropriate governmental authrities.

The products described herein cannot be used as part of any device or equipment which influences the human body, such as

physical exercise equipment or medical equipment, without prior written permission of Seiko Instruments Inc.




