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CMOS SERIAL E2PROM

S-29UXXO0A Series

The S-29UXXO0A Series is low power 1K/2K/4K-bit E2PROM with a
low operating voltage range. They are organized as 84-word X 1€ 5it,
128-word X 16-bit and 256-word X 16-bit, respectively. Each is
capable of sequential read, at which time addresses are
automatically incremented in 16-bit blocks. The instruction code is
compatible with the NM33CSXX Series.

B Features

- Low power consumption
Standby :2.0 A Max. (VCC=3.6V)
Operating : 0.6 mA Max. (VCC=23.6 V)
0.4 mA Max. (VCC=27 V)

- Low operating voltage range
Read :09t0 36V
Write :1.8t036V

- Sequential read capable

M Pin Assignment

8-pin SOP2
Top view

cs m1 8

SK ™ ZO 7 mINC

DI m3 6 M TEST

DO M4 51 GND
S-29U130ADFE

S-29U220ADFE
S-29U330ADFE

1 Vee

- Endurance : 105 cycles/word

- Data retention : 10 years

- $-29U130A : 1K bits NM83CS46 instruction code compatible
- 8-29U220A : 2K bits NM93CS56 instruction code compatible
- 8-29U330A : 4K bits NMS3CS66 instruction code compatible

8-pin SSOP
Top view

cs o

10

DI o3

DO 2
$-29U 130AFS
$-29U220AFS
$-29U330AFS

X See H Dimensions

= Ve
B NC

= TEST
B GND

VT~

Figure 1
M Pin Functions
Table 1
Pin Number
Name Function
SOP2 | SSOP
cs 1 1 Chip select input
SK 2 2 | Serial clock input
o]} 3 3 | Serial data input
DO 4 4 | Serial data output
GND 5 5 |Ground
TEST 6 6 Test pin (normally kept open)
(can be connected to GND or Vcc)
NC No Connection
Vce Power supply




CMOS SERIAL E2PROM
S-29UXX0A Series

H Block Diagram

Memory array <: Address Vee D_J
decoder GND 9—7;7
i i
> Dataregister >1 Output buffer |———=0 DO
S T
Mode decode
S o logic
SK o »1 Clock generator
Figure 2
B Instruction Set
Table 2
Start Op Address
Instruction . Data
Bit code  |s5.29130A |$-29U220A |S-29U330A
READ (Read data) 1 10 Asto Ag XAgtoAg | AytoAg | Disto DgOutput*
WRITE (Write data) 1 01 AstoAg | XAgtoAg | AstoAg D15 to Dg Input
ERASE (Erase data) 1 1 AstoAg | XAgtoAg | AstoAp —
EWEN (Program enable) 1 00 11xxXX 1 1xxXXXXX 1 1XXXXXX —
EWDS (Program disable) 1 00 00xxxx 00xxxxxx | 00xxxxxx —
x : Doesn't matter.
* : Addresses are continuously incremented.
B Absolu*2 Maximum Ratings
Table 3
Parameter Symbol Ratings Unit
Power supply voltage Vee -03t0 +7.0 \
Input voltage Vin ~0.3toVcc+0.3 \Y
Output voltage Vout -0.3to Ve Vv
Storage temperature under bias Tbias -50to +95 °C
Storage temperature Tstq -65to + 150 °C
M Recommended Operating Conditions
Table 4
Parameter Symbol Conditions Min. Typ. Max. Unit
Rea?d OperatlorT 0.9 _ 36 v
Power supply voltage Vee Write Enable/Disable
Write Operation 1.8 — 3.6 \
) ) Vec=1.81t03.6V 0.8x Ve —_ Vcee \%
High level input voltage Vi Vee=0.9t0 1.8V 0.9 % Vee _ Vee v
) Vec=1.8t0 3.6V 0.0 — 0.2x Ve A
Low level input voltage ViL Vec=09to 1.8V 0.0 _ 0.1 xVee v
Operating temperature Topr - 40 — +85 °C




CMOS SERIAL E2PROM
S-29UXX0A Series

H Pin Capacitance

Table 5
(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 Coyr  |Vour=0V — — 10 pF
B Endurance
Table 6
Parameter Symbol Min. Typ. Max. Unit
Endurance Nwy 105 — —_ cycles/word
H DC Electrical Characteristics
Table 7
Vee=2.7Vto3.6V Vee=181t027V =09to 1.8V
Parameter Smbl | Conditions < <« Vec=09t0 18 Unit
Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max.
C t ti
urrent consumpton | ey |DOunloaded | — | — |06 | — | — [ 04 | — | — | 02 | mA
(READ)
Current consumption 1 DO unloaded | — — 1.5 —_ — 1.0 mA
(PROGRAM) cc ' '
Table 8
= =1. . Vec=0.9t01.8V .
Parameter Smbl Conditions VCC, 27V103.6V Vc.c 181027V c,c Unit
Min. |[Typ.|Max.| Min. |Typ. Max.j Min. [Typ. |Max.
CS=GND DO =Open
Standby current Connected to V¢c or GND — — { 1.0 — — | 1.0 — — 110 xA
consumption Isg Topr= -10to +70°C
CS=GND DO =Open
Connected to Vcc or GND — — | 2.0 — — | 2.0 — — 1 20| A
Topr= -40to +85°C
Input
nput leakage Iy |Vin=GND to Ve — Jotl1o0| — Jor1l10| — Jo1|10] A
current
Output leakage
o {Vour=GNDto Vcc — Jot}t1o0| — |o1j10o}l — ]01]1.0] pA
current
loL = 100 A — | — 101 — | — 101 Y
Low level output | Voo [Ig, =30 zA -— — | 0.1 —_ — 1 0.1 Vv
voltage loL= 10 pA — | —lo1| — |~—|o1]|] — |—]o2| v
loy= -100 Vee =07 — | — Vv
High level output ‘OH 10 al vcc p v 3 v
voltage - Vou pon==104A =07 — | — IMec—0.3] —
loH= =5 A Vee=07]| — | — Vee—=03] — | — Vee—-02 — | — Vv
Write enable latch Von Only when write disable 0.8 I 0.8 — | — 0.8 — | — v
data hold voltage mode




CMOS SERIAL E2PROM
S-29UXX0A Series

B AC Electrical Characteristics

Table 9
input pulse voltage 0.1XVcct00.9X Ve
Output reference voltage 0.5xVce
Output load 100pF
Table 10
=2, . =1, .7V |[Vecc=0.910 1.8V .
Parameter Smbl Conditions V(,:C 2.7103.6V VC.C 18t027 FC Unit
Min. | Typ. |[Max. | Min. | Typ. |Max. | Min. { Typ. |Max.
CS setup time tess 04 —|— |10 | — | — | 10| —]|— | &5
CS hold time tesH 04 {— | — 10| —|— 110 | — | —| &
CS deselect time teps 02| —|— |04 — | — 4 — | =] s
Data setup time tps 04} — | — |08 | — | — 8 — | — | s
Data hold time tox 04| —|—108|—]— 8 — | — | #
Output delay top Topr=-10to +70°C | — | — |10 | — | — |20} — | — | 50 | &
Topr=-40to +85°C | — | — | 10| — | — |20 | — | — [ 100 | s
Clock frequency fox Topr=-10to +70°C | 0 ~— {500 O | — {250 — | — | 10 |kHz
Topr=-40to +85°C| 0 | — (500 O | — |250| — | — | 5 |kHz
Clock pulse width iSKH Topr=-10t0 +70°C [ 1.0 | — | — |20 | — | — | 50 | — | = | 4s
SKL Topr=-40to +85°C | 1.0 | — | — | 20 | — | — [ 100 | — | — | s
Output disable time ::;; o |—|os| o {—|10|o0 | —]50]|us
Output enable time tsv 0 — | 05 0 — | 1.0 0 — 1 50 | us
Programming time tpr — | 4.0 {10.0| — | 4.0 | 10.0 ms
tess | teos

0o _HiZ -~ * y Hi-Z
(READ) tsy thza hz
Hi-Z_ |/ Hi-Z
po _HZ
(VERIFY)

Figure 3 Timing Chart



CMOS SERIAL E2PROM
S-29UXX0A Series

B Operation

Instructions (in the order of start-bit, instruction, address, and data) are latched to DI in synchronization with
_ the rising edge of SK after CS goes high. A start-bit can only be recognized when the high of Dl is latched to
the rising edge of SK when CS goes from low to high, it is impossible for it to be recognized as long as Di is
low, even if there are SK pulses after CS goes high. Any SK pulses input while D! is low are called "dummy
clocks." Dummy clocks can be used to adjust the number of clock cycles needed by the serial iC to match
those sent out by the CPU. Instruction input finishes when CS goes low, where it must be between

commands during tcps.
All input, including DI and SK signals, is ignored while CS is low, which is stand-by mode.

1. Read

The READ instruction reads data from a specified address. After A0 is latched at the rising edge of SK, DO
output changes from a high-impedance state (Hi-Z) to low level output. Data is continuously output in
synchronization with the rise of SK.

When all of the data (D0) in the specified address has been read, the data in the next address can be read
with the input of another SK clock. Thus, it is possible for all of the data addresses to be read through the
continuous input of SK clocks as long as CS is high.

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

s _/ \__
SK% | M |z| |3| H |s| |6| |7I |s| j|:9| :1|o| ‘H H W 4 R Py AT e
Dlg_/l lloﬁs]NlAalAzIA‘l%l : . .

DO HiZ 10 101510,4jo,3] ....... I on D‘l Dy io,;IDMIDQL ------ I Dy I D4 I 0g in,;loulo,gl ------- ]L
} }

AsAgA3AAAg +1 AsAgA3A A1 g +2
Figure 4 Read Timing (5-29U130A)

o B+ e [ lalslalnlanls]

DO. 2 1 0 JD‘ISI Dldiolil ------- ] Dz] Dy l Do iDﬁlDMleL """" ﬁ 2 l Dy | Dp I°1s I°14|°13] """" -
! A

AgAsAAAALAg +1 AgAsAgA3AAAg +2
Figure 5 Read Timing (5-29U220A)

DI g_/ 1 l 0[A-,lAs]AsIA‘IA3|AZIA1|A0I

DO HiZ 10 Io,;]ouioul ....... I°1| o,loo i1°‘5|°“|°‘3l ------- IDZI D‘lDOlD“IDM]D‘a] """" }&

AAGASAGAA A Ag + 1 AAgAsAGAIAAAg +2

Figure 6 Read Timing (5-29U330A)



CMOS SERIAL E2PROM
'S-29UXX0A Series

2. WRITE (WRITE, ERASE)

There are two write instructions, WRITE and ERASE. Each automatically begins writing to the non-volatile
memory when CS goes low at the completion of the specified clock input.

The write operation is completed in 10 ms (tpg Max.), and the typical write period is less than 5 ms. In the S-
29UXXO0A Series, it is easy to VERIFY the completion of the write operation in order to minimize the write cycle
by setting CS to high and checking the DO pin, which is low during the write operation and high after its
completion. This VERIFY procedure can be executed over and over again.

Because all SK and Dl inputs are ignored during the write operation, any input of instruction will also 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 (start-bit) attached to the rising edge of an SK pulse (see
Figure 3).

Dl input should be low during the VERIFY procedure.

21 WRITE

This instruction writes 16-bit data to a specified address.

After changing CS to high, input a start-bit, op-code (WRITE), 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 low will start
the WRITE operation. It is not necessary to make the data "1" before initiating the WRITE operation.

" teps ” 7
s |/ ] VERFY
SKE 1 PLLBLBLLsL7LIEJs]_Fol R S I SR
. BB
i 1 | thz1
DO Hi-Z " 43&%
o8 >
Figure 7 WRITE Timing (5-29U130A)
" teos "
¢ _/ =3 verry e
SKE I l‘ll 2| |3| l4| I5| lGl 7| |B| |9| IO‘ |1| |12l l I P?‘ Imm:mm
N BB
) L bt g-tHZ1
DO Hi-Z % - .43;‘11 ready iz
ter >
Figure 8 WRITE Timing (S-29U220A)
, teps -
cs _f = verry F——
SK@ ] |1| [2 3 |4 5] |6| [71 |8| lsl ﬁo ﬁ1 fi2] |'| pA R )fm,@m
B2
e ready Rz

Figure 9 WRITE Timing (5-29U330A)



CMOS SERIAL E2PROM
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2.2 ERASE

This command erases 16-bit data in a specified address.
After changing CS to high, input a start-bit, op-code (ERASE), and address. It is not necessary to input data.
Changing CS to low will start the ERASE operation, which changes every bit of the 16 bit data to "1."

e _/ T VERIFY

B2

o il
ready n

Hi-Z

3 w p I
e _/ = VEREY f——

1 SRR
B

_I:usy- ready

Hi-Z

Figure 12 ERASE Timing (S-29U330A)



CMOS SERIAL E2PROM
S-29UXX0A Series

3.  Write enable (EWEN) and Write disable (EWDS)

The EWEN instruction puts the S-29UXX0A Series into write enable mode, which accepts WRITE and ERASE
instructions. The EWDS instruction puts the S-20UXXO0A Series into write disable mode, which refuses WRITE
and ERASE instructions. '

The S-29UXXO0A Series 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.

11 = EWEN axs
00 = EWDS

Figure 13 EWEN/EWDS Timing (S-29U130A)

s |
SK 1 2] 3] [a) [s] [e] [71 [s] [sl [ol |1 B8 ]
ot & Jo\e of XXX XX X R
11=EWEN 6Xs
00 = EWDS

Figure 14 EWEN/EWDS Timing ($-29U220A)

cs \____
SK 1 2 3 4 5 6 7 g] [9] [0] |11 P RRRRIRRELRRIL
o T O\ o [ XXX E
11=EWEN 6Xs
00 = EWDS

Figure 15 EWEN/EWDS Timing (5-29U330A)



CMOS SERIAL E2PROM
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Recelving a Start-Bit

Both the recognition of a start-bit and the VERIFY procedure occur when CS is *high”. Therefore, only after a
write operation, in order to accept the next command by having CS go high, will the DO pin switch 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.

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 DI 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 16).

CPU $-29UXX0A
oMM
O 1| adlls
O 1 O B
O SIo }——m DI ai
[ | DO ]
MU R: 10~100 kQ
Figure 16
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M Dimensions (Unit : mm)

1. 8-pin DIP
5.2 (5.5 max.)
8 5 Y
HHHH A .
A
’ 44 62403
I i
HHHB_ v
1 s 01518}
/
/\l l ] I H_ \ ‘1.5i0.1 I1.7max.
L 40 min.
1.27 0.4%0.1
Figure 17
2. 8-pin SOP
3.12(3.42 max.)
HE ﬁ H 1 4521:0.5:0.2
1 AN
44 64103
~L-
2 =)
>{l<0.15882
[ A
1.15+£0.05 |1.30max.
Y ___ \
A0 min.
0.65 0.22%0.10
Figure 18
M Ordering Information
S-29UXX0A XXX
Package DFE: SOP2
FS: SSOP

Product name $-23U130A : 1K-bit
S-29U220A : 2K-bit
$-29U330A : 4K-bit



CMOS SERIAL E2PROM
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M Characteristics
1. DC Characteristics

1.1 Current consumption (READ) Icc1 —
Ambient temperature Ta '

Vee=3.3V
fsk = 500 KHz
DATA = 0101
0.4
lec
(mA)
0.2
0
40 0 85
Ta (°Q)

1.3 Current consumption (READ) Icgy —
Power supply voltage V¢

Ta=25°C
fsk = 1 MHz, 500 KHz
DATA =0101
1MHZ
§
0.2 '
AL

500KH;
1 | 1

0.4

/’
g%

lec
(mA)

)

AN,

2 3 4 56 7
Vee (V)

1.5 Current consumption (PROGRAM) Iccz -
Ambient temperature Ta

Vee=3.3V

1.0
lec2
(mA)

0.5

\\
0
40 0 85
Ta (°C)

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

T T T
Ta=25°C

1.0

lec2
(mA)

0.5 i

1.2 Current consumption (READ) Icct —
Ambient temperature Ta

Vec=1.8V
fox = 10 KHz
DATA = 0101
0.4
Iee
(ma)
0.2
0
40 0 85
Ta (°C)

1.4 Current consumption (READ) Igcg1 —
Power supply voltage Vcg

Ta=25°C = =
fsx = 100 KHz, 10 KHz
DATA=0101

0.4 1

!
(MA) 100KHZ

1}

P §
JOKHZ

2 34 56 7
Vee (V)

1.6 Current consumption (PROGRAM) Iccz -
Ambient temperature Ta

Vec=1.8V
1.0
lecz
(mA)
0.5
\\—‘
0
40 0 85
Ta (°C)

1.8 Standby current consumption Igg—
Ambient temperature Ta

Vee=33V
10-6
107
Is
(A) 108 //
10'9 /r
10-10
10-11
40 0 85
Ta(°C)

11



CMOS SERIAL E2PROM
S-28UXX0A Series

1.9 Input leakage current I -
Ambient temperature Ta

Vee=3.3V
CS, SK, DI,
TEST=0V
1.0
I
(£A)
0.5
0
40 0 85
Ta (°C)

1.11 Output leakage current I o -
Ambient temperature Ta

Vec=3.3V
DO=0V
1.0
lo
(pA)
0.5
0
-40 0 85
Ta(°0)

1.13 High level output voltage VoH ~
Ambient temperature Ta

Vee=27V
2.7 loy =-100 pA
Von 2.6
v)
2.5
-40 0 85
Ta (°C)

1.15 High level output voltage Vo ~
Ambient temperature Ta

Vcee =09V
1.0 jHor=-5pA
Vow 0.9
V).
0.8
-40 0 85
Ta (°C)

12

1.10 Input leakage current I -
Ambient temperature Ta

Vee=3.3V
CS, SK, DI,
TEST=3.3V
1.0
Iy
(zA)
0.5
0
40 0 85
Ta(°C)

1.12 Output leakage current I o -
Ambient temperature Ta

VccT= 33V
DO=33V
1.0
o
(pA)
0.5
40 0 85
Ta (°C)

1.14 High level output voltage Von -
Ambient temperature Ta

Vec=2.5V
=-1
2.5 Hon=-100 44
Vou 2.4
V)
23
40 0 85
Ta (°C)

1.16 Low level output voltage VoL -
Ambient temperature Ta

Vee=1.8V
lop =100 LA

0.03

Vot 0.02 ———=

V)

0.01

40 0 85
Ta (°C)
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1.17 Low level output voltage VoL -
Ambient temperature Ta

Vee =09V
0.03 lop = 10 A
VoL 0.02
)
0.01
-40 0 85
Ta (°C)

1.19 High level output current loH —
Ambient temperature Ta

Vee=25V
Von=1.8V

-4

lon
(mA)
22 S~
40 0 85
Ta (°C)

1.21 Low level'output current lop -
Ambient temperature Ta

Vee=1.8V
Vo =0.1V
1.0 \
lou
(mA) \
0.5
40 O 85
Ta(°C)

1.23 input voltage Vin (ViL, Vin) -
Power supply voltage Vgc

Taz25°C
CS, SK, DI
3.0 7’
Vinv L
(V) Vg
1.5 //
0
1 2 3 45 6 7
Vee (V)

1.18 High level output current loH -
" Ambient temperature Ta

Vee=2.7V
Von=2.0V
-4
(o)
m.
2 \\
- ——
40 0 85
Ta (°C)

1.20 High level output current loy ~
Ambient temperature Ta

Vee =09V
Vor=0.7V
-80
lon
(A
-40
0
-40 0 85
Ta (°C)

1.22 Low leve! output current Ig -
Ambient temperature Ta

Vee =0.9V
VoL=0.2V
0.4
lop
(mA)
0.2 i
- /
0
40 O 85
Ta (°0)

1.24 Input voltage Vin (ViL, ViH) -
Ambient temperature Ta

V=33V
CS, SK, Di
3.0
Viny
v)
2.0
0
40 0 85
Ta (°C)

13
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2. AC Characteristics

2.1 Maximum operating frequency fmax-

Power supply voltage Vge

T ¥ 1
Ta=25°C
2M == T-F -1
™M /
fmax /
(Hz) 4
100K |~/
10K
123 4 5
Vee (V)

2.3 Program time tpg -
Ambient temperature Ta

Vec=3.0V

6
ter
(ms)

4 ==

2

-40 0 85
Ta (°C)

2.5 Data output delay time tpp -
Ambient temperature Ta

Vee=27V

0.6
tep
()

0.4

0.2

40 0 85
Ta (°C)

2.7 Data output delay time tpp -
Ambient temperature Ta

Vcec=09V

30
trp
()

. 20 \
10 N
40 0 85
Ta (°C)

14

2.2 Program time tpg -
Power supply voltage Vec

T 1 T
Ta=25°C

tpr
(ms)

1 2 3 4 56 7
Ve (V)

2.4 Program time tpR -
Ambient temperature Ta

Vec=1.8V

6
tpr
(ms)

4

2

40 0 85
Ta(°Q)

2.6 Data output delay time tpp ~
Ambient temperature Ta

Vee =1.8V

0.6
tep
(p5) /

0.4

0.2

40 0 85
Ta (°C)



