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LENESAS
HN58X2402SI/HN58X2404SI

Two-wire serial interface
2k EEPROM (256-word x 8-bit)
4k EEPROM (512-word x 8-bit)

RJJ03C0113-0400
Rev.4.00
2005.07.13

gd

HNS8X24xxSI DO OO0 2000000000000000 EEPROMOOOO0OO0OO0OO0OO ROMO
oboobob MNosOUOOooooeMoshooooooooooooooooooobooooooooo
oobooboooooooooooooooooooo sggoooooooooooooooooooonog
gobooboogoobog

ugob boob@obomboomoobooooboobboooboobobooboboooboobobo
gooboobooboooboobobooboobboobooobooboobbooboooboo
goooooog

g

000001.8vO55V
200000000000000@>C™OOx*Y
00000 O 400kHz

oooo

— 0000000 3uA (max)

— 000000 1mA (max)

— 0000003mA (max)
00000000000000 8000
0000000 10ms (2.7v05.5V)0 15ms (1.8V 2.7V)
000000010°00000000000
ooooooi10000
00000000TSSOPs OO O SOP8 [
oooo

— TSSOP8 [ O O 3,0001 C/reel

— SOP8 [ 0 0 2,5001C/reel

e J0DODDODOODDOO

000 1. °*CO Philips0OO0DO0ODO

Rev.4.00, 2005.07.13, page 1 of 17
RENESAS



HN58X2402SI/HN58X2404S]I

googoboooo

Type No. Internal organization | Operating voltage | Frequency Package
HN58X2402SFPIE |2k bit (256 x 8-bit) 1.8V to 5.5V 400kHz 150 mil 8-pin plastic SOP
PRSP0O008DF-B (FP-8DBV)
HN58X2404SFPIE |4k bit (512 x 8-bit) oooooo
HN58X2402STIE 2k bit (256 x 8-bit) 1.8Vto 5.5V 400kHz 8-pin plastic TSSOP
PTSP0008JC-B (TTP-8DAV)
HN58X2404STIE 4k bit (512 x 8-bit) oooooo
gogg
8-pin TSSOP
8-pin SOP
ot e e
AL [ ]2 7 [ Jwp
A2 [ |3 6 |_J]scL
Vss [|4 5 | ]spba
(Top view)
oo
Pin name Function
A0 to A2 Device address
SCL Serial clock input
SDA Serial data input/output
WP Write protect
Vee Power supply
Vss Ground
dooooooodon
Vee O_» P High voltage generator
Vss ©—> g
S - 3 - Memory array
© ()
WP Qi Cont_rol 5 o
logic S x
' o
A0, AL A2 ()] 2 _ v
= [0)
=} o°
SCL Qi Z —P g —P  Y-select & Sense amp.
>
soA (O—— v
4 P Serial-parallel converter

Rev.4.00,
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HN58X2402SI/HN58X2404S]I

gouoood
Parameter Symbol Value Unit
Supply voltage relative to Vsg Vee -0.6t0 +7.0 \'%
Input voltage relative to Vss Vin -0.5*? to +7.0%3 v
Operating temperature range*l Topr —40 to +85 °C
Storage temperature range Tstg —65 to +125 °C
000 1. oooooooo
2. 000005s0ns0O0O00O0O0O0O-3.0vO
3. 0000 VeetlOVO OO ODOOOOOoOoOoQOo
pcuuuon
Parameter Symbol Min Typ Max Unit
Supply voltage Vce 1.8 — 5.5 \%
Vss 0 0 0 \Y,
Input high voltage Viu Vee X 0.7 — Vee + 1.0 \%
Input low voltage Vi -0.3*! - Vee X 0.3 \
Operating temperature Topr -40 — +85 °C
000 1. OogogsonsOOOOOOO-1.0vO
DCOU
(Ta=-400 +85°C, Vcc =1.8VO5.5V)
Parameter Symbol Min Typ Max Unit Test conditions
Input leakage current I — — 2.0 LA Vee=55V,Vin=0t0 55V
(SCL, SDA)
— — 20 UA Vece=55V,Vin=0t0o55V
(A0 to A2, WP)
Output leakage current Lo — — 2.0 HA Vec =55V, Vout=0to 5.5V
Standby V¢ current Isg — 1.0 3.0 HA Vin = Vgs or Ve
Read V¢ current lcer — — 1.0 mA Vee = 5.5V, Read at 400kHz
Write V¢ current leco — — 3.0 mA Vce = 5.5V, Write at 400kHz
Output low voltage Vo2 — — 0.4 \% Vec=4.5t055V, lg. = 1.6mA
Vec=2.7104.5V, I, = 0.8mA
Vee=1.8102.7V, Ig. = 0.4mA
Vor1 — — 0.2 \Y Vee=1.8102.7V, I, =0.2mA
RN
(Ta=+25°C, f =1 MH2z)
Parameter Symbol Min Typ Max Unit Test conditions
Input capacitance (A0 to A2, SCL, WP) Cin*! — — 6.0 pF |Vih=0V
Output capacitance (SDA) Cio*t — — 6.0 pF  Vout=0V

oo

1. 0ooobooboboboooboobooooobooboboboboo
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HN58X2402SI/HN58X2404S]I

AC O[O

good

e OOOOOOOO
— ViL.=02%x Ve
— V|H:0.8XVCC

e JI0OOOOOODOOOODODODOO=< 20ns
e JUDUOUODDOODDOODDOOSX Ve

e JODOOITTL Gate+ 100 pF

(Ta=-400 +85°C, Vcc = 1.80 5.5V)

Parameter Symbol Min Typ Max Unit Notes
Clock frequency fscL — — 400 kHz
Clock pulse width low tLow 1200 — — ns
Clock pulse width high tHiGH 600 — — ns
Noise suppression time t — — 50 ns 1
Access time taa 100 — 900 ns
Bus free time for next mode teur 1200 — — ns
Start hold time tHp.sTA 600 — — ns
Start setup time tsu.stA 600 — — ns
Data in hold time tHD.DAT 0 — — ns
Data in setup time tsu.paT 100 — — ns
Input rise time tr — — 300 ns 1
Input fall time tr — — 300 ns 1
Stop setup time tsu.sto 600 — — ns
Data out hold time ton 50 — — ns
Write protect hold time tho we 1200 — — ns
Write protect setup time tsuwp 0 — — ns
Write cycle time Vece=2.7Vto55V twe — — 10 ms 2
Vec=18V1t027V twe — — 15 ms 2

ood 1. ooooboobobobooboooobooboogobooboboo

2. wcOOOOOOOOoOOOooDOOOooobOOooooOoooDo
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HN58X2402SI/HN58X2404S]I

ogooooon
Bus Timing
UtscL
tHicH tLow 'R
scL / XK i ‘
tHD.DAT — | T
. | thD.sTA Isu.DAT tsu.sTO
SDA S
(in) K / 7 < _______________ /. teur |\
taa toH
SDA /
(out)
L fsuwe tHD.WP*?
WP
Write Cycle Timing
Stop condition Start condition

—~

N e o ik 2all

SDA x DO in EY

((

r )

Write data ACK

] twe

(I
34/7

l/[

(Address (n))

\_ (Internally controlled) W,
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HN58X2402SI/HN58X2404S]I

goon

00000000 (SCL)
0000000000000 000000000000000000000000000000000
0000000000000 000000000000000000000000 400kHzOOO

0000000 (SDA)

goboobbogobobuoobbuoooobooobuoobbooboooboobobboobobo
0oob0ob0ob0obOobOobOobob bCchoOn 'Vo' O ‘lIg D00 SbAODODODOODOODbOODO
goboobobooobooobobon

gboboboboboobobobobobobobooboboboosbADODODbDODbDODOsCL
UltowDDOUOOODODODODOODOODO

Data Validity (SDA data change timing waveform)

SCL
>PA / >< ><
Data Data
change change

000 SPAQO High—»LowODOO Low—- HighOODOOOO SCLO LowdDODODOODOODODODO
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HN58X2402SI/HN58X2404S]I

O000D0O0ODODO0O(A0,ALA2)

ooobooboboobooboboobob sgoboobooobOoobbooobOooboooboobo
000000 bO0o0b000o0b0o0b0b0o0ob00bDbOo0b VecO OO Vs Ooobooooooo
VecOVss OO OOOOOoOoSbADO OO DO OOoOooobooboboobooboboobobooboon
gobooooboboobooobobooboooboboobooboboobobboobDbooboboon
0000000000000 0 VesOOODOODoOooO4kDOODOOAOCDODODODODO 80OODOODOO
goooooboooboobobooon

Pin Connections for AO to A2

Pin connection
Memory | Max connect Notes
size number A2 Al AO
2K bit 8 x** x*t N
4K bit 4 xx xx ! x*t |Use AO for memory address a8
ooo 1. x00D0ODOooooooooooooo

goboooooowrO

OO0O0OoO00DOoOdOoO HghOooooooooooooooooboooooooboooooooo
OO0D0O0OOWriteProtectAreal O 0000000000 OCO0ODO0O0 LowOOOODOOOODOOOODOO
000000000000 0DOOo0bOO00DOOOb0O0g HighkcowO OOOOOODODOOOOOOWPRPO
goboobboobbooboobboobbooobuooobooboogbboOowRITEDOODDOO
goboobooooobg

Write Protect Area

Write protect area
WP pin status 2k bit 4k bit
Viy Entire (2K bit) Entire (4k bit)
Vi Normal read/write operation

Rev.4.00, 2005.07.13, page 7 of 17
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HN58X2402SI/HN58X2404S]I

goon

ooboooobooobo

ReedOWrite OO O ODOUOOODOOOSCLOODO HighOOODODOSDAODOO HighOD LowOOOOOO
00D000000D0O000000DD OO0 start condition and stop condition 0 0 O O

gobogoboboobad

SCLOOO HighOOOOOSDPAODOO LowDO DO HighDOOOOOODODOOOOOODOOOOOODO
0 0O O Start condition and stopcondition 0 DD D Read DD OO0 0D OODDOOODOOOODOOODDOO Read
000000000000 000000WriteDOOODO0ODOOO0OO0OO0ODDOOOOOODOOOOOOO
0000000000000 000000 twOOOOOODDODODDOOO0OO0OO0DOOOODOOO Writecycle
timngO OO 0O

Start Condition and Stop Condition

£ ( £
SCL
(( I
so NS N /|

N A

Start condition Stop condition
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HN58X2402SI/HN58X2404S]I

Acknowledge

OD0O0D0O0D0ORedOODOODOODOODOODOOBItOOOOOOOOOOODOOAcknowledge OO OO
gsbuoopoboobooobuoobobooboobbooboooobscLb sgoboooboooobto
O00D0O0ODO0ODO0OD0ODODbDobUDbUDO AcknowledgeO D OO OO OOOoOOOODOODODOO

EEPROM OO0 O00OOWriteODODOODOODOODODODOSOOOOOOOODODODODOOOOOOOO
0O EEPROM O 0O Acknowledge“0’U 0 0O0U0O0O0ORead D0 0000 ODOOODOODOODOODOODOO 8ODOO
0000 Acknowledge“0O’O 00000 O0O0OOOOOOEEPROMUO ReadO DO OO 8O0ODOODOODOODOO
OO0O00o00oDoOobOOoo0oDoOoboOOn Acknowledge“0'O00 00000 OODODOOAcknowledge®0"
O0OO0OCEEPROMOO0O0O0D0OO0ODO ReadO D OO OO OO OOACknowledge*0O’D D 0D ODODODOO
O00O0O0O0O0ODO0ODO0ODU0ODRdUDUODODODODODODODODODODAcknowledge“ 0’0 O
goobooobooboboooobooboboobobooboobobooobooboboobDbooboOon
googon

Acknowledge Timing Waveform

scL m\ /1\ /T\_/_g(r\ /8\ /9\
AW -/ \ m >< Acknowledge

out
o/

SDA OUT ()() -
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HN58X2402SI/HN58X2404S]I

ooboooobooobo

ooobooooobooboboooboooboobobobooooDboboooDbooboboboobbo
0000 RRdOWriteODODODOODODODODOODOODODODODODODODOD 4itOOOO
0000000000 3pitdRead/WriteD DO 1bit0 300000000000 O0ODOO

oooboobooboboboobob 400000000 DO0ODOODDO0ODbDDbDODOODbDODbDDbDO
go“000ooobooboooon

oooOo0oo0obooboboobob0obOobobOoboos3sogoDn A20AlDAOODODDOODODOODOO

oooboooooobo0oboobob sgboobobooboboobobooboboobooboboooo
0000000000000 A20AOD0 HighDLowODOOOOOODOODODODODODOODOOODOODOO
go0ob00ob0ob0obobobo4kbOobOO0ODbODOO0ODOO0O0O0ODOODODODODODODODOODOOODODOO
0000000000000 0400 A20A10 2nit00000O00OO0OOOOOOODOODOOO

0000000000000 0 800000 RRW(Red/WriteD D DO DO O*0'0DOD0ODOO WriteD O 0O*1”
O00000 RedOODOODOODOO

oobooboboboboob*oecogoboobooboooboobooboooboobobooboOoo
Reed/WriteD O DO 0D0ODOODODOODOODOODOODOODO

Device Address Word
Device address word (8-bit)
Device code (fixed) Device address code** R/W code*?
2k 1 0 1 0 A2 Al A0 R/W
4k 1 0 1 0 A2 Al a8 R/W

obd 1. A20A00000000000 a800DbO0OO0O0OOOODO
2. R'w="1"0000 ReadOR/W="0"00 00 WriteOOOOOO

Rev.4.00, 2005.07.13, page 10 of 17
RENESAS



HN58X2402SI/HN58X2404S]I

Write 0 O
Byte Write

0000000000000 D0O0D0D0ORead/WriteD O OO0 00000C0OCOOCOOOOOODOO 8itODO
OODoOo0gomitOd Acknowledge*0’O OO0 O0OWriteOODOOOOOODOOO8tODOOOODOOO
0000000000000 D0O0DO0DO0ODODAcCknowledge* 0’0 00000000000 WriteODO O 8hit
O00D0ODO0OWriteOOOOOOOOO EEPROM O Acknowledge*0'0 000000000 OOOOODO
ooboo0obo0oboooLs oobooboboobboooboobobobbooboboOobobosCLOosbA
gobooobobooboooboobobooboobobooboobobooboboobooobon

Byte Write Operation

Device Memory
address address (n) Write data (n)
2k, 4k 10|10 W‘ slelezlelnlzlel [BEBRRRER
Start / ACK ACK ACK/ |\ stop
R/W

Page Writell

000080000000 UDOUO0OOOUDOUODODOOUDnO Pagewrite JOOOOOOODODO Page
Write 00O ByteWrite 000 0J0O0O0D0OQCCOCOO0OO0OO0OCOOO0—-00000000000D00-0000D000O
OOMm—->WriteDOOOMMNOOOO%itOOO Acknowledge“0"0 00000000000 OOOWriteOO
OOnNOOO0O0O0OO00DO0000O00DO0O00000o0Owrited0O0(Mn+)00 OO0 O OPageWriteO
OO0O0OoO0O0DOwriteOOOMOn)ODODOOOOOOO0ODOOOOOOM@ O a000O0ooooooo
OO0O0OmpooOdooOoonDooocdoowrited 00 O00ODOOOOOO0ODOOCOOOWrtedOOOODO
OO0O00O00DOOoU0OOoO0U0DoDoUOooOoUooDo spoodOowrtelODOOODOOOOOODOODOOO
D@UaUUI0DI0DOooDooDooooooooonDonog “RadlOve"D 000 0O0OOO0OOOOOOOO
OO0OO0RalOve"0 000 0OO0O0O00OO0OOO WritelOODO 200 0)§0000000O0O0OO0OOoOOO
ooobooboO wrteDDODOUODOODOOOOOODODOOLOOODOObOObOObDUObDODOOwWriteoOOOO
gooboobobooobooooboopo

Page Write Operation

Device Memory
address address (n) Write data (n) ~ Write data (n+m)
2k, 4k 7
1/0/1/0 % b R e P 3 Y 25
Start ACK ACK  ACK/ \ \Stop
R/W ACK

Rev.4.00, 2005.07.13, page 11 of 17
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HN58X2402SI/HN58X2404S]I

Acknowledge Polling[

EEPROM 00 0000OCOO0O0OOO0OCOOOO0OOOAcknowledgePollingD 00 O0O000O0OCOOO0O
0000000000000 000O00DOOOO0OO0OoOOoOOoOnO switdODOOodOAcknowledge Polling O
O00Read/WriteO DO 0O“0’000000DOO%ItO0 Acknowledge 00000 O0O0OD0OOOOOOODO
Acknowledge“1"0 0 0 0 0O 0O O Acknowledge“*0"0 0 0 00 0O O 0O OO O O Acknowledge Polling O [0 Write

0000O0D0O00O0DbO0Db0b0bU0b0ODbU0DbU0ODbDUODbUODODODODOWriteCyclePalling using ACK
good

Write Cycle Polling using ACK

Send
write command

!

Send
stop condition
to initiate write cycle

4
Send
start condition

!

Send
device address word
with R/W =0

ACK
returned

Yes

ext operation is
addressing the memor

No

A Y

Send Send Send
memory address start condition stop condition
i Y Y
: : Proceed random address Send
Proceed write ORGENAR read operation stop condition
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HN58X2402SI/HN58X2404S]I

Read O O

Read 0 O O Current Address Read[] Random Read[] Sequential Read 0 30 000 0O0O0O0O0ORead DO DO OO
OWwriteDOODDOOOODODODDOOODOOODODOO 8it00 ReadWriteO OO O“1"00000OO0

Current Address Read

EEPROM 00 000000000000 0O00 RedO OO O WriteDODODODODODODODO((N)
0100000000000 MmYyO 00000000000 CurrentAddressRead D 0000 O0OO0OOO
0000O0DO0bOO0bOOoDOMM)UO0O0D RedDOODODODO

WriteOOOOOODOOODODDODODODODODOD--O000000O0DODODOOD(MCUOUD MW= ODOODOOO
O00Acknowledge“0"0 0000000 MYHOOO0O0OO 8itO0 000000000000 OO0000O0
O O Acknowledge“1"0 Acknowledge D 0 0 0 00000000 DO0ODOODOO-O00000000000O00O00
0000000 RedIOOIDOODOODOODOODOODOODOODO

OO00000RedOOODOODOOOODOODOOOODDOO Current Address 0 “Roll Over"d 0 00 O
000000000000 writeDODOODOODOODOODOODOODOODOODOODOODOOCurrent Address OO
O000" RolOver” DODOODOODODOODODODODODO

CurrentAddress O OO0 OO0 OFFOOO0OOOOOOOOODO ONODO CurrentAddress0 00000000
OO0OONODO RadIODO RandomRead DO O 0OO0O0DOOOO0O0OODOO

Current Address Read Operation

Device
address Read data (n+1)
2k, 4k 1lol1fo | | |r[ FE[BBERER
Start / ACK NoACK Stop

R/W
Note: 1. Don‘t care bit for 4k.
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Random Read

O00O0O0O0O0O0O0ORedIDOODOODOODODOD WriteJOUOUO RedODODOODOODOODODODO
obodbdobobobobo->O000b000obOOobooboooRrRwW="0'0D->0000000DO00ODOODOODOO
O00ODO0ODOODODODODO Acknowledge*O’OD 0 0OO00ODOOOOOODOODOODOODOODODODOO
00000 CurrentAddressRead D O OO0 O OOD0OOO WriteOOODOODOODOODOODOODOODOODOODOO
O00000ODO0ODODOOAcknowledge“1D Acknowledge O D OO0 0D OD0O0ODOODOODOOOOO-00000
0000O0DO0DbO0DbO0ODb0ObD0ORxdOIOOOOOOUOOUDOOOODOOO

Random Read Operation

Device Memory Device
address address (n) address Read data (n)
2k, 4k @@ ##|#
1/0({1{0 wl [5lelel3|2l%l=I]] | [1[0[1|0 R| [5[gglz|elal=lg
Start \ ACK \ \ Start \ \ACK NoACK/
R/W ACK R/W Sto
(I Dummy write | Currect address read4I

Note: 1. 2nd device address code (#) should be same as 1st (@).

Sequential Read

O00O0O0O0O0OO ReadO OO ODOOOCurrent AddressReadll RandomRead D 0 O OO OO OO O8bit O O
O00ODOODODOOAcknowledge*0’D 00000000 OOOOOOOOOOOOOODO sphitODOOOOO
O00ODO0ODO0ODODODO Acknowledge*0’0D 00 0O0O0O0OOOO0OOODOODODODOODOODODOO
0000O0DbO0bOO0bOO0Db0obO0bO0bO0bDU0bOobOO0ODbDODbDOOboodDO*Rall Over"d O OO “Roll Over”
OO0 Sequentiall Read D 0000 OO0O0O0O0ODOOOMODO Current Address Readdd Random Read O 0 00 O O

Acknowledge“1"0 Acknowledge 0 OO0 OO DO 0OOO0OO0DOOOOOODOO-O000000000O00O0O00ODOO
gooogn

Sequential Read Operation

Device
address Read data (n) Read data (n+1) Read data (n+2) Read data (n+m)
2k, 4k ’
10110 I 1t 3 P ] g i g o ] Y ] 838(8|2|8
Start ACK ACK ACK  ACK No ACK/
R/W Stop
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HN58X2402SI/HN58X2404S]I

gooooo

oOoonfoff0 000000

gboOonoff000000DO00ODO0OO0O0O0O0O0OO0OO0OO0OOOODODODODODODObOOO
OO0 PoweronReset DO DO ODOODOOD0OODOPoweronReset DO OO OD0OO0OOOOOOOOOOOOOO
goog

OO0 onoff0 00 SCL,SDAD VecODOODO VesOODOODOODOODOODOOoDOOoo
gooffbdoboooooonoonono

gboooobogbobo onbOgbboobboooboob onbbogoob ovooooooboo
gboon0bOoooboOoobDOoO wopusgobogonoo

gopooboooon

PageWrite 000000000 1000000 10°0000000 1900000 0ByteWrite 0000
100000010°0000000000PageWrite 0 100 0000000000000 10000000
RN

goboobooooogd

SCLOSbAODOOODOOOO0ODOOOODOObObOOObOO0ObbOOoOobOOoOoDbOOoO sonsoogn
goboobobooboogsons0oboooboobboooboob0boobboo0oboOon sonsd O
goboopoboobooobooboobooob
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goooo

HN58X2402SFPIE/HN58X2404SFPIE (PRSPO008DF-B / Previous Code: FP-8DBV)

JEITA Package Code | RENESAS Code | Previous Code [ mAsS[Typ] |
P-SOP8-3.9x4.89-1.27 | PRSP000SDF-B | FP-8DBV | 0.08g |
NOTE)
“p 1. DIMENSIONS"*1 (Nom)"AND"*2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION"*3"DOES NOT
s 5 INCLUDE TRIM OFFSET.
bp
w
w| T
o
/C) Reference Dimension in Millimeters
Symbol Min Nom Max
Index mark Terminal cross section D — | 489 | 515
= ( Ni/Pd/Au plating ) E — | 3% | —
A, | — | — | —
1 4 A, | 0102 014 | 0.254
2 = o (5T @) P [T
x @
by 035 0.40 045
L b, | — | — | —
c 015 0.20 025
/ \ s =
— T T T T < ) 0 0 8°
\ \ He | 584 6.02 6.20
— B @ A ﬁ« 0 [e] — | 127 | —
< ‘L* x — | — | 025
2y ] y | — | — | owo
Detail F z — | — | o6
L 0406 | 060 | 0839
L — | 106 | —
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HN58X2402SI/HN58X2404S]I

HN58X2402STIE/HN58X2404STIE (PTSP0O008JC-B / Previous Code: TTP-8DAV)

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ] |
P-TSSOP8-4.4x3-0.65 | PTSPooosiC-B | TTP-8DAV. | 0.034g |
1p .
8 5
NOTE)
1. DIMENSIONS"*1 (Nom)"AND"*2"
= DO NOT INCLUDE MOLD FLASH.
2. DIMENSION"*3"DOES NOT
INCLUDE TRIM OFFSET.
—TT™
\"/
bP
w
w| T (&)
Reference Dimension in Millimeters
Symool Min Nom Max
Terminal cross section D — | 300 | 330
( Ni/Pd/Au plating ) E — | 440 | —
Ay | — | — | —
Index mark _~
—~1! Al 0.03 0.07 0.10
A — | — | 110
= ﬂ L b, | 015 | 020 | 025
bl - - -
1 4 c 010 | 015 | o020
2l LE ' @) T e e
L o o &
/ \ \ He | 6.20 6.40 6.60
0 — | o065 | —
T < | - <)
< L X — | — | o013
T y — | — | o010
Detail F z — | — | o805
Ay L 040 | 050 | 060
Ly | — | 100 | —
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