LENESAS

R1EX25008ASA00I/R1IEX25008ATAOOI
R1EX25016ASA00I/R1IEX25016ATAOQOI

Serial Peripheral Interface

8k EEPROM (1024-word x 8-bit) R10050220330200
16k EEPROM (2048-word x 8-bit) 2013.11.05
RI1EX25xxx SPI EEPROM
ROM MONOS CMOS
32
° 1.8v 55V
° SPI
— SPI 0(0,0) 3(14,1)
. 5MHz (25V 55V) 3MHz(1.8V 55V)
— 2.0pA (max)
— 2.5mA (max)
— 3.0mA (max)
° 32
. 5ms
° 100 @25
° 100 @25
o SOP8 TSSOP8
— TSSOP8 3,000IC/reel
— SOP8 2,5001C/reel
o —40 +85
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R1EX25008ASA00I/R1IEX25008ATAOOI/R1IEX25016ASA00I/R1IEX25016ATAOOI

Orderable Part Numbers Internal organization Package Shipping tape and reel
R1EX25008ASA001#S0 8k bit (1024 x 8-bit) 150 mil 8-pin plastic SOP 2,500 IC/reel
R1EX25016ASA00I#S0 16k bit (2048 x 8-bit) | PRSPO008DF-B (FP-8DBV)
R1EX25008ATAO00I#S0 8k hit (1024 x 8-bit) 8-pin plastic TSSOP 3,000 IC/reel
R1EX25016ATA00I#S0 16k bit (2048 x 8-bit) | PTSP0008JC-B (TTP-8DAV)

8-pin SOP/TSSOP
I |
S 10 8 vee
I I
Q 2 7 HOLD
I I
W 3 6 C
I I
Vss 4 5 D
[ |
(Top view)
Pin name Function
C Serial clock
D Serial data input
Q Serial data output
S Chip select
w Write protect
HOLD Hold
Vee Supply voltage
Vss Ground
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R1EX25008ASA00I/R1IEX25008ATAOOI/R1IEX25016ASA00I/R1IEX25016ATAOOI

-< Voltage detector
Vee ( —* .
> High voltage generator
ves O L ;
)
_ . 5. 8.
& g &
S < ) > 'gw g <3 Memory array
N — C
WO— 3|+ &
z [}
cO—8| |E] [, :
o i)
HOLD ()— 2 > 3 > Y-select & Sense amp.
)
D ( )— > o t
Q Q‘ - > Serial-parallel converter
Parameter Symbol Value Unit
Supply voltage relative to Vss Vce -0.6to0 +7.0 \Y
Input voltage relative to Vss VN -0.5**t0 7.0 \%
Operating temperature range*l Topr —40 to +85 °C
Storage temperature range Tstg -55to +125 °C
1.
2. 50ns -3.0vV
DC
Parameter Symbol Min Typ Max Unit
Supply voltage Vee 1.8 — 5.5 \%
Vss 0 0 0 Y,
Input voltage ViH Vce x 0.7 — Vce + 0.5 \%
Vie -0.3*" — Ve x 0.3 Y%
Operating temperature range Topr -40 — +85 °C
1. 50ns -1.0v
(Ta=+25°C,f =1 MH2)
Parameter Symbol Min Typ Max Unit Test conditions
Input capacitance (D, C, S, W, HOLD) Cin** — — 6.0 pF  |Vin=0V
Output capacitance (Q) Cio** — — 8.0 pF |Vout=0V
1. Not 100% tested.
(Vee=1.8V  5.5V)
Ta=25°C Ta=85°C Note
1,000k Cycles min. 100k Cycles min. 1
100  min. 10  min. 1
1. Not 100% tested.
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R1EX25008ASA00I/R1IEX25008ATAOOI/R1IEX25016ASA00I/R1IEX25016ATAOOI

DC
Parameter Symbol Min Typ Max Unit Test conditions
Input leakage current I — — 2.0 WA |Vcc=55V,VN=0to55V
(S, D, C, HOLD, W)
Output leakage current ILo — — 2.0 HWA [Vec =55V, Vour=0to 5.5V
Q)
Ve current Standby Ise — 0.5 — UA |Vin=Vssor Vee,Vec =3.6 V
— 1.0 2.0 LLA Vin = Vss Or VCC,VCC =55V
Active leca — 0.7 2.0 MA |Vcc =3.6V, Read at 5 MHz
Vin = Vee X 0-1/VCC x 0.9
Q = OPEN
— — 25 MA |Vcc =5.5V, Read at 5 MHz
Vin = Vee X 0.1/Vcc x 0.9
Q = OPEN
lcco — 1.2 2.0 MA |Vcc = 3.6V, Write at 5 MHz
Vin = Vee X 0.1/Vcc x 0.9
— — 3.0 mMA |Vcc =5.5V, Write at 5 MHz
Vin = Vee X 0.1/Vcc x 0.9
Output voltage Vou1 — — 0.4 V |Vcc=55V,lo.=2mA
VOL2 — — 0.4 \Y VCC =25 V, |o|_ =1.5mA
Vomr | Vecx0.8 — — V. [Vec=5.5V, lon=-2 mA
VoH2 Vce x 0.8 — — Vv Vec =25 V, lon = 0.4 mA
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R1EX25008ASA00I/R1IEX25008ATAOOI/R1IEX25016ASA00I/R1IEX25016ATAOOI

AC
o

— VL=V x0.2

— Viu=Vcc x 0.8
° <10ns
° 100 pF
° Vee X 0.3, Ve x 0.7
[} Vcc x 0.5

(Ta=-40 +85°C,Vc=25 55V)
Parameter Symbol Alt Min Max Unit Notes
Clock frequency fc fsck — 5 MHz
S active setup time tsLen tesst 90 — ns
S not active setup time tsheH tesse 920 — ns
S deselect time tsHsL tes 90 — ns
S active hold time tchsh tesH 90 — ns
S not active hold time tensL — 90 — ns
Clock high time ten teLn 90 — ns 1
Clock low time teL te 90 — ns 1
Clock rise time tcLen trc — 1 us 2
Clock fall time teHeL tec — 1 us 2
Data in setup time toven tosu 20 — ns
Data in hold time tcHDx toH 30 — ns
Clock low hold time after HOLD not active tHHCH — 70 — ns
Clock low hold time after HOLD active tHicH — 40 — ns
Clock high setup time before HOLD active teHHL — 60 — ns
Clock high setup time before HOLD not teHHH — 60 — ns
active
Output disable time tsHoz tois — 100 ns 2
Clock low to output valid teLov tv — 70 ns
Output hold time toLox tHo 0 — ns
Output rise time toLoH tro — 50 ns 2
Output fall time toHoL tro — 50 ns 2
HOLD high to output low-Z tHHOX tz — 50 ns 2
HOLD low to output high-Z thioz thz — 100 ns 2
Write time tw twe — 5 ms
1. ten+teL = 1fc
2. Not 100% tested.
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R1EX25008ASA00I/R1IEX25008ATAOOI/R1IEX25016ASA00I/R1IEX25016ATAOOI

(Ta=-40 +85°C,Vec=18 55V)

Parameter Symbol Alt Min Max Unit Notes

Clock frequency fc fsck — 3 MHz
S active setup time tsLch tesst 100 — ns
S not active setup time tsHeH tess? 100 — ns
S deselect time tsHsL tcs 150 — ns
S active hold time tensh tesh 100 — ns
S not active hold time teHsL — 100 — ns
Clock high time tcH teH 150 — ns 1
Clock low time teL teLL 150 — ns 1
Clock rise time teen tre — 1 us 2
Clock fall time tcheL tec — 1 us 2
Data in setup time toveH tosu 30 — ns
Data in hold time tcHpx toH 50 — ns
Clock low hold time after HOLD not active tHHCH — 140 — ns
Clock low hold time after HOLD active thLcH — 90 — ns
Clock high setup time before HOLD active teHHL — 120 — ns
Clock high setup time before HOLD not teHHH — 120 — ns
active
Output disable time tsHoz tois — 200 ns 2
Clock low to output valid tecLov tv — 120 ns
Output hold time tcLox tho 0 — ns
Output rise time toLoH tro — 100 ns 2
Output fall time toHoL tro — 100 ns 2
HOLD high to output low-Z thHox tLz — 100 ns 2
HOLD low to output high-Z tHLoz thz — 100 ns 2
Write time tw twe — 5 ms

1. teq+teL > l/fc

2. Not 100% tested.
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R1EX25008ASA00I/R1IEX25008ATAOOI/R1IEX25016ASA00I/R1IEX25016ATAOOI

Serial Input Timing

(2]
1
[

tsHsL

teHsL _

\ 4
o
4]
@]
T

< [SHCH

|

IRSAUAV WU e

toveh

tenel
CHDX CLCH » Ll

O
><

High Impedance

MSB IND WEU LSB IN><:>< X

«

)

Hold Timing

|

c T O\ L
D S S O S0 S

HOLD .
W—SS;
Output Timing
S «
)
- tshoz

<tCLV
ADDR ()()
D LSB IN « X
tcLov tcLov ))
T ol fCLOX o]
CLQX (
) AL
o (N e
) » «— loLoH
toHQL
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R1EX25008ASA00I/R1IEX25008ATAOOI/R1IEX25016ASA00I/R1IEX25016ATAOOI

Q
D
C
S
cepyr>
High-Z
cc| »>
HOLD
High-Z _ Don't Care
®) =L~
w
BP1, BPO
<oy cep -
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R1EX25008ASA00I/R1IEX25008ATAOOI/R1IEX25016ASA00I/R1IEX25016ATAOOI

b7

b0

SRWD

0 0 0 BP1 BPO

WEL

WIP

Status Register Write Disable

[

Block Protect Bits

Write Enable Latch Bits
Write In Progress Bits

WIP Bit
WEL Bit Write Enable Latch
BPO, BP1 Bit Block Protect BPO, BP1

Block Protect

SRWD Bit Status Register Write Disable (SRWD)

SRWD A

W)

OFF

(SRWD, BPO, BP1)

1
Instruction Set
Instruction Description Instruction Format

WREN Write Enable 0000 0110

WRDI Write Disable 0000 0100

RDSR Read Status Register 0000 0101

WRSR Write Status Register 0000 0001

READ Read from Memory Array 0000 0011

WRITE Write to Memory Array 0000 0010
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R1EX25008ASA00I/R1IEX25008ATAOOI/R1IEX25016ASA00I/R1IEX25016ATAOOI

Write Enable (WREN)

(WRITE  WRSR) Write Enable Latch (WEL)
WEL
S) (D) S
WEL
WREN
Ve =
§ IH __\ /_
Vie
__ Vin ~
w _
VIL
_ 0 1 2 3 4 5 6 17
¢ _NUUHUUUUUTL
Vi Instruction _
o o\ AWl
Vie
Q High-Z
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Write Disable (WRDI)

(D)

|

S

WRDI WEL
WEL
WEL
— WRDI
— WRSR
— WRITE
WRDI
S
w
Cc
D
Q

|

High-Z
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R1EX25008ASA00I/R1IEX25008ATAOOI/R1IEX25016ASA00I/R1IEX25016ATAOOI

READ Status Register (RDSR)

RDSR
WIP
RDSR
_ Vin - \
S v, -
L
— VIH -
w -
VIL
_ 0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
VIH
Cc -
VIL
v -
> T av
L
Status Register Out
Q High-Z
WIP bit WIP Write Write Status Register
“1’, = ‘0’,
WEL bit WEL Write Enable Latch “€17” Write Enable
Latch “<0”” Write Enable Latch
Write Write Status Register
BP1, BPO bit Block Protect Write to Memory Array
(WRITE)
Write Status Register (WRSR) Block Protect “<17”
Writeto Memory Array (WRITE)
Block Protect
SRWD bit Status Register Write Disable W) SRWD
W(mWD “1” W “L’,)
(SRWD, BP0, BP1)
WRSR
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R1EX25008ASA00I/R1IEX25008ATAOOI/R1IEX25016ASA00I/R1IEX25016ATAOOI

WRITE Status Register (WRSR)

WRSR (SRWD, BPL, BPO) WRSR
WREN WEL WRSR
WRSR b6, b5, b4, b1 b0 B
b6, b5, b4 <<0”” ®)
L )
S) “<H>" WRSR
(tn) WRSR WIP
WIP <<17” WRSR <<0””
WEL
WRSR _ BPO, BP1
W SRWD
SRWD W (HPM)
WRSR
SRWD BP0, BP1 WRSR WRSR
WRSR
WRSR

_ Viy -
W -
Vi
0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Vin -
c -
Vi
Status Register In
D VIH - \
Vi © MSB
Q High-Z
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R1EX25008ASA00I/R1IEX25008ATAOOI/R1IEX25016ASA00I/R1IEX25016ATAOOI

Read from Memory Array (READ)

READ (S) <-L>” (D)
Q
§ “L,, 8
0
§ “H,,
READ
READ

v -
§ IH ~ \

VIL
_ VIH -
w _

VIL

_ 0 1 2 3 4 5 6 7 8 9 10 20 21 22 23 24 25 26 27 28 29 30 31

C VIH o vttt e

VIL

Instruction 16-Bit Address
P

VIH B A A A
o E66

IL

Data Out 1 Data Out 2
High-Z "

Q AN AH KN
1. Don'’t care

Device R1EX25016A R1EX25008A

Address bits Al10to AO A9 to AO

1. b15-bl11 are don't care on the R1IEX25016A
2. b15-b10 are don'’t care on the R1IEX25008A

R10DS0220JJ0200 Rev.2.00
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R1EX25008ASA00I/R1IEX25008ATAOOI/R1IEX25016ASA00I/R1IEX25016ATAOOI

Write to Memory Array (WRITE)

WRITE (S) “<L*”
(D)
S <<H>”
WRITE (tw)
8 WIP
“0”

WRITE (Page) S <<L*”
— WEL <<17” WRITE
— BPO, BP1

WRITE (1Byte)

g

0o 1 2 3 4 5 6 7 8 9 10 20 21 22 23 24 25 26 27 28 29 30 31

Data Byte 1

Q High-Z

1. Don’t care
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2013.11.05 RENESAS



R1EX25008ASA00I/R1IEX25008ATAOOI/R1IEX25016ASA00I/R1IEX25016ATAOOI

WRITE (Page)

0|
<
I
|

Vie
_ Vin ~
W -
VIL
v~ 1 2 4 5 6 7 8 9 10 20 21 22 23 24 25 26 27 28 29 30 31
H
c - PP I I I I I I 6 I
Vie
Instruction 16-Bit Address Data Byte 1
. — Lt B IS
" e ROt 0000000000
D -
VIL
Q High-Z

_ "
w _
VIL
- 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
c JuuttUT_—
VIL - -
Data Byte 2 Data Byte 3 Data Byte N )
b 0060008600086 680R0.6000860
Q High-Z
1. Don't care
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R1EX25008ASA00I/R1IEX25008ATAOOI/R1IEX25016ASA00I/R1IEX25016ATAOOI

Status Register Write Disable (SRWD) “€0””
SRWD “€1”
- (W) “H”
W cc| 2>
(BPO, BP1) (SPM) )
(HPM)
— SRWD w <L
— W ““L>” SRWD
w ““H” (HPM)
(W) ““H>” (HPM)
(BPO, BP1) (SPM)
Status register bits Array addresses protected
BP1 BPO Protected blocks R1EX25016A R1EX25008A
0 0 None None None
0 1 Upper quarter 600h — 7FFh 300h — 3FFh
1 0 Upper half 400h — 7FFh 200h — 3FFh
1 1 Whole memory 000h — 7FFh 000h — 3FFh
Write protection of the Memory protect
W signal SRWD bit Mode status register Protected area*' | Unprotected area**
1 0 Software Status register is writable|Write protected Ready to accept Write
protected (SPM) ((if the WREN) instruction instructions
has set the WEL bit).
The values in the BP1
and BPO bits can be
changed.
0 0
0 1 Hardware Status register is Write protected Ready to accept Write
protected (HPM) |hardware write instructions
protected. The values
in the BP1 and BPO bits
cannot be changed.
1.
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R1EX25008ASA00I/R1IEX25008ATAOOI/R1IEX25016ASA00I/R1IEX25016ATAOOI

High-Z _ ““Don't Care””
(S) “L,,
© =L (HOLD) “-L*’
(HOLD) (HOLD) <<H>”
(HOLD)
(C) **H*” (HOLD) “<L>~ (HOLD)
ccp 2o cepyes
(HOLD) <<
‘ HOLD status ‘ ‘ HOLD status ‘
‘P 4P
| | | |
| |
| | | |
HOLD —— —| : r%
| |
| | |
On/Off
Power On Reset
. On/Off (S) Vec
. On/Off
° On On ov
. On 2us/Vv
. WRSR WRITE (tw)
( )
EEPROM <17~ (FF Hex)
SRWD (BP1, BPO) <07~
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R1EX25008ASA00I/R1IEX25016ASA001 (PRSPO008DF-B / Previous Code: FP-8DBV)

JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ] |
P-SOPS8-3.9x4.89-1.27 | PRSP000SDF-B__| FP-8DBV | 0.08g |
NOTE)
10 1. DIMENSIONS"*1 (Nom)"AND"*2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION™3"DOES NOT
e s INCLUDE TRIM OFFSET.
bp
w IW
o
Q Reference Dimension in Millimeters
Symbol Min Nom Max
I K . .
ndex mar Terminal cross section D | — | 480 | 515
= ( Ni/Pd/Au plating ) E — | 3% | —
A, | — | — | —
1 4 A, | 0102 014 | 0254
7 [e] 2 by A | — | — | 1m
(& @)

by 0.35 0.40 045

br | — | — | —

c 0.15 0.20 0.25

/ \ e
— — — - \ e T T —T =
Y —\‘ \‘ He 5.84 6.02 6.20

ﬁe le] | — | 127 | —
Ll — | — | 025

aly] y — | — | o010
Detail F z — | — | 069
L 0406 | 060 | 0.889
L, | — | 108 | —
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R1EX25008ASA00I/R1IEX25008ATAOOI/R1IEX25016ASA00I/R1IEX25016ATAOOI

R1EX25008ATAOO0I/R1IEX25016ATAOOI (PTSPO008JC-B / Previous Code: TTP-8DAV)

JEITA Package Code [ RENESAS Code | Previous Code I MASS[Typ] |
P-TSSOP8-4.4x3-0.65 | PTSP0008JCB | TTP-8DAV | 0.034g |
1 D E
8 5
NOTE)
1. DIMENSIONS"*1 (Nom)’AND"*2"
= DO NOT INCLUDE MOLD FLASH.
2. DIMENSION"*3"'DOES NOT
INCLUDE TRIM OFFSET.
—TT™
\_/
by
w :EJ ©
Reference Dimension in Millimeters
Symbol Min Nom Max
Terminal cross section D — | 300 3.30
( Ni/Pd/Au plating ) E — | 440 | —
A 2 - - D
Index mark
[ ~ Al 0.03 0.07 0.10
A — | — | 110
= ﬁ} Ls b, | 015 | 020 | 025
b 1 - - -
1 4 c 010 | 015 | 020
z [e] “ by B @) o4 | — ] =
. o o I &
/ \ \ He | 620 6.40 6.60
— | 065 | —
M < 4 ]
< L X — | — | o013
L Tt y — | — | o010
Detail F z — | — | 0805
Aly] L 040 | 050 | 060
Ly | — | 100 | —
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R1EX25008A SA00I/R1EX25008ATAOOI/
R1EX25016A SA00I/R1IEX25016ATAOOI

Rev.
1.00 2009.11.24 —
2.00 2013.10.29 2
package
3 Voltage detector
DC Typ.
Isg =0.5pA(Typ) @3.6V, lcc1 = 0.7mMA(Typ) @3.6V, Icc2 = 1.2 mA (Typ) @3.6V
18
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