MSKSEMI

SEMICONDUCTOR

i

&

9

9

MOV

&9

®

ESD

TVS

1SS

MSTM1640

GDT

Product specification

/ N

PLED




MSKSEMI MSTM1640

SEMICONDUCTOR

Mk
MSTM1640 &—#f LED (k6 B Tonds) szl B, WHERE MCU B, BdEdifFas. LED &=
IRANEE RS . APPSR R, RS, FENHTEFREANE SR H B ST

® TiEHJE: 2.5~5.5V o NE FHELHEE
® KHIhE CMOS LZ o NEHBH R
o ERFIRTHEE (A 8 ZnliED o BRI (8 Bix16 £7) I IH B
® WZkE T (CLK, DIND e HHEJERA. SOP28. SSOP28
® E%A: WE RC ¥ (330KHz)
N FH 43k
LED BRIz G, Blnssyr, s, #okes, mE+HE.
HERFE
SOP28 5| B HES
O
GRID12 |: 1 28 :| GRID11
GRID13 |: 2 27 :| GRID10
GRID14 []3 26 [7] GRID9
GRIDIS []4 25 ] GRIDS
GRIDI6 []5 24 [] GRID7
VsS [6 23 [] GRID6
DIN [7 22 [] GRIDS
SCLK[] 8 21 ] GRID4
SSOP28 SEG1 [ 9 20 [] GRID3
SEG2 [] 10 19 [] GRID2
SEG3 [] 11 18 [] GRIDI1
SEG4 [ 12 17 [] VDD
SEGS [] 13 16 [] SEGS
SEG6 [] 14 15 [] SEG7
MSTM1640(SOP28) MSTM1640(SSOP28)

MSKSEMI MSKSEMI

1640 MS** 1640 MS**

Copyright®© Msksemi Incorporated www.msksemi.com


http://www.msksemi.com

MSKSEMI

SEMICONDUCTOR

MSTM1640

TS B
e HH .3
MSTM1640(SOP28) SOP28 25 NMESE . 2KIF3E
MSTM1640(SSOP28) SSOP28 50 NME R 10K/ &%
31 B B3

I | SIEEHR Giins) UL
1| fa (6D GRIDI12 i, N BRI
2 | (6D GRIDI13 i, N BRI
30| il (FD GRID14 i, N BRI
4 | (6D GRID15 i, N BRI H
5| fath (Ao GRID16 frfgnt, N B I
6 | ZiEHh VSS PR 4GH

RATEEE M, WAEUE/E SCLK
7| BRI DIN PICHLSFAZ fL, #E SCLK (1R L
WAt

8 | HFERHIA SCLK fE_EFHR AR
9 | (BO SEG1 Bfgit, P IR
10 | fanthy (BO SEG2 Betgits, P ITE
11| fath (BO SEG3 Betgis, P I
12| fty (BO SEG4 B, P ITE
13| fthh (BO SEG5 By, P ITE
14 | fty (BO SEG6 By, P ITE
15 | fth (BO SEG7 Belgit, P I
16 | fth (BO SEGS Befgis, P I
17 | AR HE VDD 5VE10%
18 | fanth (A GRID1 A, N EH R H
19 | fth (Ao GRID2 A, N B
20 | (6D GRID3 A, N B H
21 | (6D GRID4 A, N B H
22 | (6D GRID5 A, N B
23 | (6D GRID6 At , N B
24 | (6D GRID7 A, N s
25 | (6D GRIDS A, N B H
26 | (A0 GRID9 A, N B H
27 | (6D GRID10 A, N B H
28 |t (A GRID11 A, N B H

Copyright®© Msksemi Incorporated

www.msksemi.com



http://www.msksemi.com

MSKSEMI

SEMICONDUCTOR

MSTM1640

AR
WIRSH
(BRAEAAEINE, Tamp=25C, Vss = 0V)
S B LW 75 % B W E H L:- N A
ALY L Ve -0.5~+7.0 \Y
BN VIl -0.5~Vpp+0.5 \
LED Seg IRzhfH FEi Toi -50 mA
LED Grid ZXzh%i H HL i T2 +200 mA
DI AFE Pp 400 mW
TARIREE Topt -40~+85 C
I AR B Tog -65~+150 C
JREEIRE TL 10 250 C
ESD i (HBMD — - >+7000 v
HEFEAE F A
(Ta=-40~+85°C,Vss = 0V)
> 8 2K s &/ i ic ®mK B fr
AR YR LR VDD 25 5 55 v
e FL PN LR VIH 0.7VDD i VDD A
(MR PNG A VIL 0 i 0.3VDD A
E S
HARSH
(T;=-40~+85°C, Vpp=4.5V~5.5V, GND=0V)
> H 2K #” 5 Wk & BN &K
Iohl SEGI~SEG8, 20 | 25| -40 | mA
P Vozvdd-2v
Toh2 SEGI~SEGS, 20 | 30| 50 | maA
Vo=vdd-3V
{15, H P4 L IOLI GRID1~GRID16 80 | 140 ) mA
Vo=0.3V
A% FE P HE HRLR Idout VO=0.4V, dout 4 ) ) mA
e FEL P4 R AT Tolsg VO=VDD-3V , S o
B SEGI1~SEGS, - -

LEPNE= II VI=VDD/VSS i i £1 HA
R R PN VIH CLK, DIN 0.7VDD | _ A
(MR PNG A VIL CLK, DIN i _ ] 03VDD | V

Y SREENEN VH CLK, DIN i 0.35 i A

A L PFE IDDdyn T, Bk i i 5 Ma

Copyright®© Msksemi Incorporated

www.msksemi.com


http://www.msksemi.com

MSKSEMI MSTM1640

SEMICONDUCTOR

RRSH
(BAEREME, Tamp=-40~+85°C,Vpp=4.5~5.5V)
SHEHR e TR B/D R BR | B
PR i Fosc ) 330 ) KHz
CLK—DIO
N tPLZ CL=15pF,RL=10K 300 ns
FEH IR B[] o - -
tPZL ) ) 100
TTZH 1 GRID1~GRID16 _ _ 5 s
TTZH 2 SEGI~SEGS ) ) 0.5 us
CL=300pF
CL=300pF , Segn,
T RS TR TTHZ P . & i i 120 us
Gridn
KRB | Fmax B2 EE 50% 1 ) ) MHZ
CPNGER S CI i i i 15 pF
(BAEBBAEIE, Taw=-40~+85°C,Vpp=4.5~5.5V)

SHAK in=s TR AF =/ Jiiikid B | B
A ik o o P PWCLK . 400 ) ) ns
EEpK R EE | PWSTB 3 1 i ) us
g @ A | (SETUP ) 100 i ) ns
B PRAF IS (] tHOLD ) 100 i ) ns
SERFI(A] tWAIT CLK1—CLK| 1 i ) us

RE 2R

L ARF) LED 3Kz 1C 78 5a i Va Rl MR T

160Hz

140Hz

120Hz

100Hz

80HZ

GRID# %

B60Hz

20Hz

OHz
60°C -50°C 40C -30C -20C -10°C  0'C  10C  20C  30°C 40'C s50°C 60°C 70°C  80°C  90°C 100°C 110°C 120°C 130°C 140°C 150°C 155°C

28 3#

Copyright®© Msksemi Incorporated www.msksemi.com


http://www.msksemi.com

MSKSEMI MSTM1640
B OB

AL B3R O BT P 4 4 TR MIS1640IS 7640 A BG4 CLK RS TIN, DIN E0f5 551
BRFRAE, T CLK LR B 5 S BT, DIN RO 54 RO . RO A SR B AE R B L7 5 1
431 BRI KPP CLK P, DIN (G 45U HHR CLK iR, DIN f{E AR T

5.1 S HIEARE R
CLK ! | i
DIN bit0 bitl bit2 bit3 | bit4 bit5 bit6 bit7

Start End

2

Note: T “END” 55225, #bit7£& 5 HE T, Nbit73] “END” Z[0&H B4k, MCLKRETE
LS B B A SR 4 DINGGAS, BRIAE “END” B oz B EHCLKAE B0, 1 FEAS.

5.2ESRAM§HEfmhkﬁﬁbn1ﬁﬁ
—I Command]l ” Command2 datal dataN Command3 r
?start end:?start end"?start !end

Command1: 15 & 4
Command2: 15 & itk
Data 1 ~N: &4 5 7~ Hdfs
Command3: &\~

535 SRAMﬁ?EIE%fmhkﬁiﬁ

WMMMMMMMMMMMMMMM

ﬂH Commandl | H | Command2 ” datal ‘ [ H CommandN H dataN | H' Command3 ‘ F
start endstart end start end

Command1: 15 & 4

Command2: ¢ & Hiu it

Datal~N:A% 41 i~ Hidfs

Command3: &H#l &7~

HEHS
Fa4 F ks B B R LED IX5h 28 IR
TE384 START AR5 HH DIN AR — N F1HEA— 4T84 . @i, HURm B7. B6 WIALELRFA: LLIX 5
AL

B7 B6 B4

Copyright®© Msksemi Incorporated www.msksemi.com


http://www.msksemi.com

MSKSEMI

SEMICONDUCTOR

MSTM1640

0 1 i S wE
1 0 TR A A E
1 1 ik dr 2 E
URAESR A BB AL ST HILENDA 2, B AT @I a1k, JF BEFEAE 1038 2 BBUE 0 CZ Rtk
T4 BB TRAEA RO
FaEm B E.:
B7 | B6 | B5 | B4 | B3 | B2 | Bl | BO ¥ B
0 1 _ 0 Huhk 5 =X
0 1 X, | — | 1 FET, [ AR 5
0 1 HO 0 | _ Ho HeE R
0 1 1| M (B
Hibkar R E
B7 B6 B5 B4 B3 B2 B1 BO ErnHbE
1 1 0 0 0 0 00H
1 1 0 0 0 1 01H
1 1 0 0 1 0 02H
1 1 0 0 1 1 03H
1 1 0 1 0 0 04H
1 1 0 1 0 1 05H
1 1 0 1 1 0 06H
1 1 0 1 1 1 07H
1 1 TR 1 0 0 0 08H
1 1 50 1 0 0 1 09H
1 1 1 0 1 0 0AH
1 1 1 0 1 1 OBH
1 1 1 1 0 0 0CH
1 1 1 1 0 1 ODH
1 1 1 1 1 0 OEH
1 1 1 1 1 1 OFH

Note: b HUFNEBERELE, 5760527 RAM CFRTA 278 RAME 00, FIFER.

T RBEE 5 L A s ik 22 A FR R SR R R R TR

wn wn [22)] w2 72} [22)] [22)] |22}
o] [e] o] 5] [e] o]
=] D D D Q Q [«p] Q
— N w NN o1 [<2] =~ o
BO | Bl | B2 | B3 | B4 | B5 | B6 | B7

00H GRID1

01H GRID2

02H GRID3

03H GRID4

Copyright®© Msksemi Incorporated

www.msksemi.com


http://www.msksemi.com

MSKSEMI

SEMICONDUCTOR

MSTM1640

04H GRID5

05H GRID6

06H GRID7

07H GRID8

08H GRID9

09H GRID10

0AH GRID11

OBH GRID12

OCH GRID13

ODH GRID14

OEH GRID15

OFH GRID16
LY |
MSB LSB
B7 B6 | B5 | B4 | B3 B2 Bl BO oh g8 Ut BH
1 0 1 0 0 0 BRIy 1/16
1 0 1 0 0 1 WHENKM RN 2/16
1 0 1 0 1 0 WENKMEEE ) 4/16
1 0 1 0 1 1 BB Nk B 10/16
1 0 X 1 1 0 0 SR BE | WEBKRGEE N 11/16
1 0 Z ;%OID“' 1 1 0 1 WE KRN 12/16
1 0 1 1 1 0 WENKITFE RN 13/16
1 0 1 1 1 1 WENKITHE RN 14/16
Lo O = = = | srpenn LR
1 0 1 _ _ _ ST ViR

SN P ]

SEG1-SEGS |, DIGI, DIG2 ;DIG3 | — - — — — - ' DIG16, DIG1 |

|

| |

GRIDI : :
TT I

GRID2 I l
I |

GRID3 |, |
: I |

Il |

GRIDI6 11 |
isp |

RO

Tldisp=500us

F

Copyright®© Msksemi Incorporated

www.msksemi.com


http://www.msksemi.com

MSKSEMI MSTM1640

SEMICONDUCTOR

SR PR 5 Ui
SEI O e e B

SEGL [z sEGL [2 ZEGL [2 SEGL [2
SEG b a TEG |b a TEGL [b a EEGL |b a
SEG3 [c SEG3 |c SEG3 |c SEG3 |c
sr,ma.f“ GRIDL szmaf“ BRI sr,mef” GRIDS sr_ma,fb GRID4
EE.:ea_ MJEQ_ EE.iaa_ EE.iea_
SEGE [f - | d ] " SEGE | " | d | SEGE |f ~ | d |~ SEGE |£ " | d |~
SEGT | dp SEGT |= dp SEGT |= dp SEGT | dp
SEGE |dp SEGE [dp SEGE [dp SEGE [dp
SEGL [z SEGL [= SEGI [a SEGL [=
SEG2 b 2 SEG2 |b Y SEGI b a2 SEG |b a3
SEGI |c SEGI |c . EEG3 |c SEG3 |c
E.E.G4d.1b IGRIDS 35545.11’ GRIDS iE.G—‘Ldfb GRIDT 5554¢fb GRIDE
SE:ea_ E:ea_ ':‘:Eﬁiea_ SEGiea_
SEGE |f " | d | SEGE Jf " | d|° SEGS |f " | 4| SEGE |f " | d | "
SEGT | dp SEGT |= dp SEGT |= dp SEGT |= dp
SEGE |dp TEGE |dp SEGE [dp SEGE |dp
SEGL [z sEGL [= SEGL [a SEGL [2
SEG2 b 2 SEG2 |b Y SEGI b a2 SEG |b a3
SEGI |c SEGI |c . SEG3 |c SEG3 |c
35&4@,"’ [GRIDZ 3£G4¢Ib [FRIDIO iE.G—‘Ldfb [GRID11 5554¢fh GRID12
SE.:e;_ E\Eie:_ ':‘-,E.Giaa_ iEGieﬂ_
SEGE |f ~[ & | SEGE |[f T | ¢ | SEGE [F T | ¢ | " SEGS [f T ¢ |
SEGT |& dp SEGT g dp SEGT |& dp SEGT |g dp
SEGE |dp SEGE |dp SEGE [dp SEGE |dp
SEGL |2 SEGL [= SEGL [= SEGL [
SEG b a IEG [b a TEGD [b EEGD [b a
SE.G:‘--:fb ‘.‘.EG-:‘--:fb TEG3 -:fb TEGE -:f‘J
SEGH |d IGRIDL3f SEG4 |d GRD14  NEEG4 ¢ GRIDLS N SEGH |d GRIDLS
EEG:'ea_ szssea_ SE:ea_ E{iie_‘_
SEGE |f “[ 4 | SEGE |f ~ | 4 |" SEGE |F ~ | & |° SEGS |f “ [ d|°
SEGT |& dp SEGT g dp SEGT |& dp SEGT |g dp
SEGE |dp SEGE [dp SEGE [dp SEGE |dp
vee GRID12 GRID12 GRID11 | GRID1L
GRID13 [GRIDL3 GRIDL0 | GRIDLO.
GRID14 [GRID14 GRID? | GRID®
GRIDLS [GRIDLS GRIDE | GRIDE
VCC | GRIDLE [GRIDLE GRID7 | GRIDT
oK. Lo /28 1640 GRIDS | GRIDE
DIN I&“’D'lll b GRIDS | GRIDS
+ MCU%D  SCLE ECLK GRID4 | GRID4
SEGL FEGL GRID3 | GRID3
SEG] FEGE GRID? | GRIDZ
SEG3 BEG3 GRID] | GRIDL
e e SEG4 BEGH VDD b
01 ol SEGS  FEGS SEGE | SEGE -
SEGE FEGS SEGT | SEGT

T
1. VDD 5 GND Z [BIfrJ €% (104, ATuF) HZEMNFETIRANCS F, H 47uF BSUsH R s LN sm g R «
2. N TIREHEBEPITIRE /7, @Ry D@L EEER:, BARRISHUE nT AR YE SEhR i B,

Copyright®© Msksemi Incorporated www.msksemi.com


http://www.msksemi.com

MSKSEMI MSTM1640

SEMICONDUCTOR

B Bk

GRID1 [z GRIDI [z GRID1 [z GRIDL [=
GRID2 |b z GRID2 |b z GRIDD |b 2 GRID2 |b £
GRID3 | . - GRID3 |c . . GRID3 |c . b GRID3 |c . 5
GRID4 | SEG] J GRIDS |d SEG | GRID4 |4 SEG3 JGRID4 |2 SEGS
GRIDiaa_ GR]Diaa_ c—r-:m:'aal_ GRID:aﬂ_
GRIDS |f | 4|, GRIDS |f | 4 |~ GRIDS |f | 4|~ GRID6 |f ~ | ¢ |°
GRIDT |5 dp GRIDT (g dp GRIDT |5 dp GRIDT |E dp
GRIDE |dp GRIDE |dp GRIDE |dp GRIDE |dp
GRID1 [z GRIDL |[a GRIDI [z GRIDL [=
GRIL2 |b GRID2 |b : GRIT2 |b GRIT2 |b :
GRID3 |c . GEIDS e . g GEIDS o . i [EER B
GRID4 |d SEGS | GRID4 |d SEGS | GRID4 |4 SEGT J GRID4 |d SEGE
GRIDS |e _ GRIDS |e - GRIDS e .. GRIDS |2 _ ;.
GRIDS |f ~ GRIDG |f | 4 |~ GRIDG |f | 4|~ GRIDE |f - | 4 |°
GRID7 |g GRIDT |2 dp GRIDT |g dp GRIDT | dp
GRIDE |dp GRIDE |dp GRIDE |dp GRIDE |dp
GRIDS [z GRIDS [a GRID? [z GRIDE [5
GRID10 |b : GRIDIO b : GRIDLD |b : GRIDLY |b :
GRIDIL |c i GEIDII |c . . GEDI1e 5 GEDILe b
GRIDIZ |d SEG] | GRID1Z |d SEG2 | GRIDI |4 SEG3 J GRID12|d SEGH
GRIDL3 |2 . GRIDI3|= . GRIDI = . GRIDI3|s .
GRIDL4[f ~| d |~ GRIDI4|f ~| d |° GRIDI4[f ~| d |~ GRIDI4)f ~ | 4 |
GRID1S |5 dp GRIDIS | = dp GRIDIS |5 dp GRIDLS |z dp
GRID1S |dp GRIDIE |dp GRIDIG |dp GRIDLE |dp
GRIDS [z GRIDE [= GRIDE [z GRIDE [=
GRIDIO |b z GRIDIC b : GRIDID |b z GRIDLE |b z
GRJ:|:>11-:fh GRJJ:>11:fb G-R]:Dll-:fb GRIDll-:fb
GRID12 |d SEG3 | GRID12|d SEGS | GRIDIZ |¢ SEGT J GRID1Z|d SEGE
GRIDI3 |2 _ = GRIDI3 [= - GRIDI3 | i GEIDI3 [ _ __
GRIDI4[f | 4 |~ GRIDI4|f ~| 4 |~ GRIDI4|f ~| 4 |~ GRIDI4)F | 4 |°
GRIDLS | dp GRIDIS |= dp GRIDIS g dp GRIDLS |2 dp
GRID1S |dp GRIDIE |dp GRID16 |dp GRIDLE |dp
vee GRID12 [SRID12 GRID1L | GRID1]
GRID13 [3RID13 GRID1O | GRIDLD,
GRID14 [RID14 GRID® | GRIDS
GRID1S [SRID1S GRIDE | GRIDE
GRID16 [RID1S GRID7 | GRIDT
Lo mK‘ND-I“ 3] 1640 GRIDS | GRIDS
DI¥ i [ pov GRIDS | GRIDS
MCUSD  BCLK ECLE GRID4 | GRID4
SEG1 BEG1 GRID3 | GRID3
SEGI PEG2 GRID? | GRID
SEGI PEG3 GRID1 | GRIDI
e SEGH [EG4 VoD =
01 ot SEGS PEGS SEGE [ SEGE
SEGS [EGS SEGT | SEGT
GHD

T
1. VDD 5 GND Z [B] €3¢ (104 4TuF) HUZNFEITIRAE Fr, H 4TuF B R BRI SRIE SRR o
2« AT REHRBIPIT IR/, 8 DR BGEIR ERER, BARKS B TR S br i 2R

Copyright®© Msksemi Incorporated www.msksemi.com


http://www.msksemi.com

MSKSEMI MSTM1640

SEMICONDUCTOR

SOP28 (300mil) AMEESHEEERF
WiHHHHHHHHHHHHH

1

4
i

i
LELEELEEELELE

Cc

o I I
o
JR~F ($A7: inch)

L7 i NfE

0. 406 BSC —

0. 295 BSC —
— 0. 020

0. 705 BSC —
D — — 0. 104

E — 0. 050 BSC —
R 0. 004 — 0.012
G 0.016 — 0. 050
H 0. 008 — 0.013

a 0° — 8°

?‘kl:l RTJ‘ (E‘ﬁi Il’lIl’l)

Y BME PR B

A — 10. 30 BSC —

B — 7.5 BSC —
C 0.31 — 0.51

c’ — 17.9 BSC —
D — — 2.65

E — 1.27 BSC —
R 0. 10 — 0. 30
G 0. 40 — 1.27
H 0. 20 — 0.33

a 0° — 8°

Copyright® Msksemi Incorporated www.msksemi.com


http://www.msksemi.com

MSKSEMI MSTM1640

SEMICONDUCTOR

SSOP28 (150mil) #MEE 532Nt

FAHAHHEHHAHAHES
28 15
A B
1 14
v OHEHHEHHERHEGRH
» <4
8
G
D] | D — 11
o

e R~} (HA7: inch)

e B SR TSR
A — 0. 236 BSC —
B — 0. 154 BSC —
C 0. 008 — 0.012

c’ — 0. 390 BSC —
D — — 0. 069
E — 0. 025 BSC —
F 0. 004 — 0.010
G 0.016 — 0. 050
H 0. 004 — 0.010
a 0° — 8°

=) R~F CBEAf7: mm)

BME SR B
A — 6. 00 BSC —
B — 3.90 BSC —
C 0. 20 — 0.30

c’ — 9.90 BSC —
D — — 1.75
E — 0. 635 BSC —
F 0.10 — 0.25
G 0. 40 — 1. 27
H 0.10 — 0.25
a 0° — 8°

Copyright® Msksemi Incorporated www.msksemi.com


http://www.msksemi.com

MSKSEMI MSTM1640

SEMICONDUCTOR

Attention

m Any and all MSKSEMI Semiconductor products described or contained herein do not have specifications that can
handle applications that require extremely high levels of reliability, such as life-support systems, aircraft's control systems, or
other applications whose failure can be reasonably expected to result in serious physical and/or material damage. Consult with
your MSKSEMI Semiconductor representative nearest you before using any MSKSEMI Semiconductor products described
or contained herein in such applications.

m MSKSEMI Semiconductor assumes no responsibility for equipment failures that result from using products  at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other parameters) listed in

products specificationsof any andall MSKSEMI Semiconductor products described orcontained herein.
m Specifications of any and all MSKSEMI Semiconductor products described or contained herein stipulate the

performance, characteristics, and functions of the described products in the independent state, and are not guarantees of the
performance, characteristics, and functions of the described products as mounted in the customer’s products or equipment. To
verify symptoms and states that cannot be evaluated in an independent device, the customer should always evaluate and test
devices mounted in the customer’sproducts orequipment.

m MSKSEMI Semiconductor. strives to supply high-quality high-reliability products. However, any and all semiconductor
products fail with someprobability. It is possiblethat these probabilistic failures could give rise to accidents or events that could
endanger human lives, that could give rise to smoke or fire, or that could cause damage to other property. When designing
equipment, adopt safety measures so that these kinds of accidents or events cannot occur. Such measures include but are
not limited to protective circuits anderror prevention circuitsfor safedesign, redundant design, and structural design.

m |n the event that any or all MSKSEMI Semiconductor products(including technical data, services) described or contained
herein are controlled under any of applicable local export control laws and regulations, such products must not be exported

without obtaining the export license from theauthorities concerned in accordance with the above law.
m No part of this publication may be reproduced or transmitted in any form or by any means, electronic or

mechanical, including photocopying and recording, or any information storage or retrieval system, or otherwise, without the prior
written permission of MSKSEMI Semiconductor.

m Information (including circuit diagrams and circuit parameters) herein is for example only ; it is not guaranteed for volume
production. MSKSEMI Semiconductor believes information herein is accurate and reliable, but no guarantees are made or

implied regarding its use or any infringementsof intellectual property rights or other rightsof third parties.
m Any and all information described or contained herein are subject to change without notice due to

product/technology improvement, etc. Whendesigning equipment, referto the "Delivery Specification" for the MSKSEMI

Semiconductor productthat you intend to use.
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