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MSKSEMI MSTM1629/38/39
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MSTM1629A (SOP32) 16SEG*8GRID ¥ 34k CLK/STB/DIO SOP32 220/ EHE . 2K/ &
MSTM1629B (SOP32) 14SEG*8GRID 8%2 3%k CLK/STB/DIO SOP32 220N/ E R 2K/
MSTM1629C (SOP32) 15SEG*8GRID 8%1 34k CLK/STB/DIO SOP32 224/ HE L 2K/
MSTM1629D (SOP32) 12SEG*8GRID |  8%4 3%k CLK/STB/DIO SOP32 224/ de . 2K/ %
MSTM1629E (LQFP44) 16SEG*8GRID 84 34k CLK/STB/DIO LQFP44 160/4E4%
MSTM1629F (LQFP44) 16SEG*8GRID 8k4 | 428 CLK/STB/DIN/DOUT LQFP44 160/46 4%
MSTM1638 (SOP28) 10SEG*8GRID 8%3 3%k CLK/STB/DIO SOP28 250/ L 2000/ Bk
MSTM1639 (SOP24) 8SEG*8GRID 4%2 3%k CLK/STB/DIO SOP24 304N/ HE L 24000/ F %
MSTM1638 (SSOP28) 10SEG*8GRID 8%3 3%k CLK/STB/DIO SSOP28 504/ HE . 400014/ &%
MSTM1639 (SSOP24) 8SEG*8GRID 4%2 34k CLK/STB/DIO SSOP24 601 /550 . 4800 / Ak
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MSKSEMI MSTM1629/38/39

SEMICONDUCTOR

SBIHES B K 51 B B

51 i HES
i
Kl [] P 28 [] STB
K2 ]2 27 [] CLK —
K3 []3 26 ] DIO GRID4 [] P 24 [] GRIDS
VDD [14 25 [ ] GRID3 [] 2 23 [7] GRIDG
SEGI/KS1 [ 5 24 [] GRID1 GND[] 3 22 [] GND
SEG2/KS2[] 6 23 [] GRID2 GRID2 [ 4 21 [] GRID7
SEG3/KS3 [] 7 22 [ ] GRID3 GRIDI [ 5 20 [] GRIDS
SEG4/KS4 [] 8 21 [] GRID4 DIO [ 6 19 [] SEG12
SEGS/KSS [ 9 20 [] GRIDS CLK[]7 18 [ SEGI1
SEG6/KS6 [] 10 19 [] GRID6 STB [ 8 17 [] SEG10
SEG7/KS7[] 11 18 [ ] GND KO []9 16 [] SEG9
SEG8/KS8 [] 12 17 [7] GRID7 Kl []10 15 [ ] SEG4/KS4
SEG9 [] 13 16 [] GRIDS VDD [] 11 14 [ ] SEG3/KS3
SEG10 [] 14 15[ ] VDD SEGI/KS1 [] 12 13 [ ] SEG2/KS2
MSTM1638 MSTM1639
28SOP/SSOP 24SOP/SSOP
o = O ~
GRID4 [ 1 32 [] GRIDS GRID4 [] 1 32 ] GRIDS
GRID3 [ 2 31 [] GRID6 GRID3 [] 2 31 ] GRID6
GND[] 3 30 [] GND GND[] 3 30 ] GND
GRID2 [ 4 29 [] GRID7 GRID2 | 4 29 [7] GRID7
GRID1 [ 5 28 [] GRID8 GRID1 [ 5 28 [7] GRIDS
GND[] 6 27 ] VDD GND[] 6 27 [] vDD
DIO [ 7 26 [7] SEG16 DIo []7 26 [] SEG14
CIK [ 8 25 [] SEG15 CLK [] 8 25 [] SEG13
STB [ 9 24 [7] SEG14 STB [ 9 24 [] SEG12
VDD[] 10 23 [] SEG13 Ko []10 23 [] SEG11
SEG1 [] 11 22 [] SEG12 Kl []11 22 [] SEG10
SEG2 [] 12 21 [] SEG11 VDD [] 12 21 [] SEG9
SEG3 [] 13 20 [] SEG10 SEG1/KS1[] 13 20 [] SEG8/KS8
SEG4 [ 14 19 [7] SEG9 SEG2/KS2[] 14 19 [] SEG7/KS7
SEGS [] 15 18 [7] SEG8 SEG3/KS3[] 15 18 [ ] SEG6/KS6
SEG6 [] 16 17 [ SEG7 SEG4/KS4[] 16 17 [] SEG5/KS5
MSTM1629A MSTM1629B
32S0P 32SOP
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Ry Ry
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GRID4 [ 1 32 [] GRIDS GRID4 [ I 32 [] GRIDS
GRID3 [] 2 31[] GRID6 GRID3 [ 2 31 [] GRIDs
GND[] 3 30[] GND GND[] 3 30 [] GND
GRID2 [ 4 29 [] GRID7 GRID2 [ 4 29 [] GRID7
GRID1 [] 5 28 [] GRIDS GRIDI [ 5 28 [] GRIDS
GND[| 6 27 ] vDD GND[| 6 27[] VDD
DIO []7 26 [] SEG15 DIO []7 26 [] SEG12
CLK [] 8 25 [] SEG14 CLK [ 8 25 [ SEG11
STB [ 9 24 [7] SEG13 STB [] 9 24 [ SEG10
K0 []10 23 [] SEG12 Ko []10 23 [ SEGY
VDD [] 11 22 [] SEGI1 Kl []11 22 [] SEG8/KS8
SEGI/KS1[] 12 21 [7] SEG10 K2 []12 21 [] SEG7/KS7
SEG2/KS2[] 13 20 [ ] SEG9 K3 []13 20 [ ] SEG6/KS6
SEG3/KS3[| 14 19 | ] SEG8/KS8 VDD [] 14 19 [7] SEGS5/KSS
SEG4/KS4[] 15 18 [ ] SEG7/KS7 SEGI/KS1[] 15 18 [ ] SEG4/KS4
SEG5/KS5[] 16 17 [ ] SEG6/KS6 SEG2/KS2 [] 16 17 [ ] SEG3/KS3
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32SOP 32SOP
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xed1 o 33 GRIDS Ne 1o 33 [] GRIDS
Do [ 2 32[] GND L 32[7] GND
NC [ 3 31[7] VDD DIN[] 3 31[] VDD
CLK[] 4 30[] SEG16 CLK[] 4 30[] SEG16
SIB [] 5 29[ SEGI5 SIB[L] 5 29[] SEG1S
Ko [] 6 28 [] SEG14 Ko e 28] SEG14
Kl ] 7 27[7] SEG13 Kl [ 7 27[1 SEG13
K2 [] 8 26[] SEG12 K2 [ s 26[] SEG12
K3 [] 9 25 ] SEG11 K3 [ 9 25[] SEG11
GND[] 10 24 [ SEG10 GND[] 10 24[] SEG10
NC [ 11 23[] SEGY NC [] 11 23[ ] SEGY
S EEODEE2 2R RE HE RS S HEE S A A
EpERERERENER R ERERE UL LTI LT LT LT LT LT
Qo d493883g8q SvgggLgeegn
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3] BB
Zi 1/0 ThRe
NC — =
DOUT (MSTM1629F) 0 s, N SR L
DIN (MSTM1629F) I EICTE NS
DIO(MSTM1638/MSTM1639 1 A H AN /s
MSTM1629A/B/C/D/E)
CLK I g
STB I Jrig
K0~K3 I BN, NE AR
GND — Hh
VDD — CEM
SEG1/KS1 0 B/, P BN
SEG2/KS2 0 Bt/ , P BN
SEG3/KS3 0 B/, P BN
SEG4/KS4 0 Bt/ , P BN
SEG5/KS5 0 B/, P BN
SEG6/KS6 0 B/, P BN
SEG7/KS7 0 Bt/ , P BN
SEG8/KS8 0 Bt/ P BN
SEG9 0 B, P s
SEG10 0 B, P &R
SEG11 0 B, P &R
SEG12 0 B, P &IPS
SEG13 0 B, P PR
SEG14 0 B, P &R
SEG15 0 B, P RS
SEG16 0 B, P &R
GRIDS 0 A, N s H
GRID7 0 P, N R
GRID6 0 P, N R
GRID5 0 i, N R
GRID4 0 g, N R
GRID3 0 P, N R
GRID2 0 P, N R
GRIDI 0 P, N R
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FARp
WIRSH
(BRAEARRBE, 0 Tamb=25°C, GND=0V)
ZH LW 5 * W E H B AL
ER/ N VDD _ -0.5~+7.0 v
peg R TPNGENES VIN _ -0. 5~VDD+0. 5 vV
i = P IRBN (SEG) log _ -50 mA
fay I FPIRE . (GRID) loz _ +150 mA
TAFRE T _ ~40~+85 C
AR E Tstg _ -65~+150 C
ESDE#HE (HBMD — o +4500 v
TR &M
Z ¥ LW 75 2N L::kiv B B fr
B AR R VDD 2.8 5 5.5 v
e LSRN FEL T 0. 7VDD VDD vV
(RPN VA T 0 0. 2VDD v
H AR
BERSH
(BRAEE RV, FUVDD=5V , GND=0V)
Z 75 Wk % BN WA BK | B
PO — lon1 SEG1~SEG16 , VO=VDD-2V -20 -95 40 | mA
lor SEG1~SEG16 , VO=VDD-3V -20 -30 -50 | mA
PSR- loLs GRID1~GRIDS , Vo= 0.3V 80 100 _ mA
Ioio V0=0. 4V , DOUT 4 8 _ mA
EHCPA AR | lhose | VOSVDD-3V , SEGI~SEG16 _ . 5 %
DA VA Viu CLK. DIN. STB 0.7VDD | __ _ v
PN AR VA Vi CLK. DIN. STB _ _|0.2vDD | V
Y=L ENES Vi CLK. DIN. STB _ 0.35| __ v
NI I VIN=VDD/GND, STB. CLK. DIN - - +1 | uA
A FLA Iop TeAE, VIN=VDD — 260 — uA
AW E A ER R K0“K3 _ 10 _ kQ
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TS 1
(FRAEEFRR G, 7500 VDD=4. 5~5. 5V, GND=0V)
Z ¥ 75 ok % BN | BB BR | BAL
PRGN Fosc _ _ 290 _ | kHz
(R | P CLK—DOUT , ¢ =15pF, R =10kQ — | — | 300 | ns
tpzL _ _ 100 ns
. trzmy CL=300pF SEG1~SEG16 _ _ 2 us
trzn GRID1~GRIDS _ _ 0.5 | us
B[R] trhz C_=300pF , SEGn . GRIDn _ _ 120 us
RRIEARE | fax 525 50% 1 _ — | MHz
3.3.3. X#isH2
(BRI R, 750 VDD=4. 5~5. 5V, GND=0V)
Z ¥ 5 Wk % =N WAy BA | B
N e fk o 6 P PWeik _ 400 _ _ ns
39 368l e o P PWqrg _ 1 _ _ us
H R L[] tseTup _ 100 _ _ ns
S ORI IS ] tholp _ 100 _ _ ns
CLK—STB WJIH | tok—seTs CLK t —STB 1 1 _ _ us
SEARFIN A] twarr CLK t —CLK | 1 _ _ us

STB

CLK

e I T
DIN X X | A
DOUT "'

Sn/Gn
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R £

IR 51 LED 3Kzl 1C E 5 EVE R R ELR: PLMSTMI629A SOP28 fY GRID 541 /]
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H:/
R
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O son;
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5. 1. B/RFFaEHHE
MSTM1638HbEIN R : % B ARSI B 478 O AN S A5 2 sht

v wn 2} 1%2) wn wn wn 2} wn 2
xxHL (f&PYAL) xxHU (% IU4r) xxHL (& PUAL) xxHU (% U A1)

BO | Bl | B2 | B3 | B4 |B5 |B6 | B7 | BO | BL | B2 | B3 | B4 | B5 | B6 | BT
0OHL 00HU O1HL 01HU GRID1
02HL 02HU 03HL 03HU GRID2
04HL 04HU 05HL 05HU GRID3
06HL 06HU O7HL 07HU GRID4
08IIL 08HU 0L 09HU GRID5
OAHIL OAHU OBIIL OBHU GRID6
OCHL 0CHU ODHL ODHU GRID7
OEHL OEHU OFHL OFHU GRIDS

MSTM16393bEfN T
wnn w2 w2
E% E% E% §§ X | X | X | X §§ Eg Eg EE X | X | X | X
xxHL (f&PYAL) xxHU (% IU4r) xxHL (& PUAL) xxHU (% U A1)

BO | Bl | B2 | B3 | B4 |B5 | B6 | B7 | BO |BL | B2 | B3 | B4 | B5 | B6 | BT
OOHL 00HU OLHL 01HU GRID1
021L 02HU 031L 03HU GRID2
04HL 04HU 05HL 05HU GRID3
06HL 06HU O7HL 07HU GRID4
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08HL 08HU 09HL 09HU GRID5
OAHL OAHU OBHL OBHU GRID6
OCIHL 0CHU ODIIL ODHU GRID7
OEHL OEHU OFIHL OFHU GRID8
MSTM1629A/MSTM1629E/MSTM1629FHbitt 4 F -
xxHL (f& PO 4r) xxHU (% 1U£r) xxHL (f&PU4r) xxHU (% U £r)
BO | Bl | B2 | B3 | B4 |B5 | B6 | B7T | BO | Bl | B2 | B3 | B4 | B5 | B6 | BY
0OHL 00HU OLHL 01HU GRID1
02HL 02HU 031L 03HU GRID2
04HL 04HU 05HL 05HU GRID3
06HL 06HU O7HL 07HU GRID4
08HL 08HU 09HL 09HU GRID5
OAHIL OAHU OBIIL OBHU GRID6
OCIHL 0CHU ODIIL ODHU GRID7
OEIHL OEHU OFIL OFHU GRIDS
MSTM1629BH: E3N T :
v | U\ | Ln | L | W
xxHL (iR U 4L) xxHU (& IUAL) xxHL (iR U 4L) xxHU (&5 96r)
BO | Bl | B2 | B3 | B4 B5 | B6 | B7T | BO | Bl | B2 | B3 | B4 | B5 | B6 | BY
0OHL 00HU O1HL 01HU GRID1
02HL 02HU 03HL 03HU GRID2
0411L 041U 051L 05HU GRID3
061IL 061U O7HL 07HU GRID4
08IIL 08HU 0L 09HU GRID5
OAHL OAHU OBHL OBHU GRIDG
OCHL OCHU ODHL ODHU GRID7
OEHL OEHU OFHL OFHU GRIDS
MSTM1629CH:}EH0 T :
v | »nn | Ln | L1 | |
208 2|28 2|88 2| EE|EIEE|Ex
xxHL (& PYAL) xxHU (% D447 xxHL (& PUAL) xxHU (R P941)
BO | Bl | B2 | B3 | B4 B5 | B6 | BT | BO | Bl | B2 | B3 | B4 | B5 | B6 | BY
0OHL 00HU O1HL 01HU GRID1
02HL 02HU 03HL 03HU GRID2
04HL 04HU 05HL 05HU GRID3
061IL 061U O7HL 07HU GRID4
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OSHL 08HU 09HL 09HU GRID5
OAHL 0AHU OBHL 0BHU GRID6
OCHL OCHU ODHL ODHU GRID7
OEHL OEHU OFHL OFHU GRIDS
MSTM1629DHuHE 4 F -
%) %2 w w wn wn %2 %) wn % % %
88/ 8 8 8 8 8/ 8| 8 e/ 2|2 | x|x|x|x
— Do w =~ (31 o =~ [*2] © o [ [\C)
xxHL ({&PUAr) xxHU (3 9 47) xxHL ({EPUA7) xxHU (7 P941)
BO \ Bl \ B2 \ B3 | B4 \ B5 \ B6 \ B7 | BO \ Bl \ B2 \ B3 | B4 \ B5 \ B6 \ B7
00HL 00HU O1HL 01HU GRID1
02HL 02HU 03HL 03HU GRID2
04HL 04HU O5HL 05HU GRID3
06HL 06HU O7HL 07HU GRID4
OSHL 08HU 09HL 09HU GRIDS
OAHL 0AHU OBHL 0BHU GRID6
OCHL OCHU ODHL ODHU GRID7
OEHL OEHU OFHL OFHU GRIDS
HE: ELEHESZE, BASLEHRAM #HTEEE A GIRAMEESTE0) , REHTER.
ERMNEERE TS
R
834 (MSTM1629D. MSTMI629E. MSTM1629F)
8%3 (MSTM1638)
82 (MSTM1629B)

81 (MSTM1629C)
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SEMICONDUCTOR

P B B B P B B P

4%2 (MSTM1639)
R s B e B e B s
g —F s L& Sy L F Ty LF By
R

Se AT Ja, TTARTRIZ B B BYTEL-BYTEA 7Y, BeAs MR anfartt o 8 7 KANKS 5] BAIXS 1 (4%

BRI, ARG BT A Bt L
8%4 (MSTM1629D. MSTM1629E. MSTM1629F)

BO Bl B2 B3 B4 B5 B6 B7
K3 K2 K1 KO K3 K2 K1 KO
KS1 KS2 BYTE1
KS3 KS4 BYTE2
KS5 KS6 BYTE3
KS7 KS8 BYTE4
8%3 (MSTM1638)
BO Bl B2 B3 B4 B5 B6 B7
K3 K2 K1 X K3 K2 K1 X
KS1 KS2 BYTE1
KS3 KS4 BYTE2
KS5 KS6 BYTE3
KS7 KS8 BYTE4
8%2 (MSTM1629B)
BO Bl B2 B3 B4 B5 B6 B7
X X K1 KO X X K1 KO
KS1 KS2 BYTE1
KS3 KS4 BYTE2
KS5 KS6 BYTE3
KS7 KS8 BYTE4
8%1 (MSTM1629C)
BO Bl B2 B3 B4 B5 B6 B7
X X X KO X X X KO
KS1 KS2 BYTE1
KS3 KS4 BYTE2
KS5 KS6 BYTE3
KS7 KS8 BYTE4
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SEMICONDUCTOR

4%2 (MSTM1639)
BO Bl B2 B3 B4 B5 B6 B7
X X K1 KO X X K1 KO
KS1 KS2 BYTE1
KS3 KS4 BYTE2
VER: 1. MSTM1638. MSTM1639. MSTM1629B. MSTM1629C. MSTM1629D. MSTM1629E. MSTM1629F#x % n] LAi4

N, R R

2+ TRHRE T A RRALIF WBYTEL-BYTEAZHY, AN S 2155 . 9 - Ak 1 (K2 5 KS8XT B f gt 4% R I,
IS AR L5 B A B, AR B B B AN T N AE6BITAL, A AT 52 tH AU
HEPH

FEEEAAHE FHMSTM1638 MSTM1639. MSTM1629 & 41 H 35 i, A2 A - #5ifi], F P R 75 B4 I P s . 58k

— BB T AN R B, — AN S B R T T=4ms, fEAms WSS S5 T 7 2NN [B) 42, 2033 31 10 R4 24
FE SR T IR A He B P BEAE
MSTM1638, MSTM1639. MSTM1629 &%) I H 5t A N #8334 SEG 1 /KS1-SEGS /KSS v X 1 1 P

SEGI1/KS1 JI_I |_| I_L
|
|

K— |
55us : ’_I :
—
I 388us !
B 4ms 4ms

VER: — AN I ) 5 TC AR R & IR AT 5%, BERIICHR G IR A e — 8. LA EEHR IS, DUsebrill &4

SEG2/KS2

SEG3/KS3

SEGS8/KS8

RN

/I

HEE
SEG1/KS1-SEG10/KS10/& S /n M4z s/ E . W FE TR, R ERADIK, D25, MIFFELESEGLN “1 7
, SEG2M “0 7 MFs. WnsS1. S2ETHHE R, FST-SEGL. SEG2¥E 45 1%, IXETHID1. D2ER#: M2, M S HE R H

SEG1/KS1 E—
° 2
SEG2/KS2 5 |
D1 D2 K1
NI\
(@)
s
=

L FEREE L, AT DL 7 R L R (s i BAEA AR K 2 B, 0T Es:
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seMmiconoucTor T

SEGI/KS1 _ P a—

0 o,
TR\ L
1

anry

2. fE SEG1-SEGn hIIHERFLFH, FHPHMIFHEROETE 510 BRAY, KRG AR AL, K/ REAREMR R
R TR, s E s

SEG1/KSI1 " ra—
W10 s?
SEG2/KS2 "™ e ——
VW 310 QO ©
D1 D2 K1
AN
[
=
=

3. 1E SEG1-SEGn L[ B MK, i FEFR:

— e
SEGL/KSI R
— e
SEG2/KS2 S =
DI | D2 K1
NI
(@)
=
S

HENA
BRI TR I H R ARG, A DTINS AN LR B — N AR R RN, 28 AP iR e Edm A -
B2 H BRI AR R X 2 AN F R 4 o

B7 B6 B4

0 1 Hl i 2w E
1 0 Bl SR E
1 1 Hhikdr 21 B

U SR AE S A BB AR AN STBRL B sy fiF, SR ATl WIan ik, JF HIEAEARIR R4 & sl ToRl CLHifs
BRI BEIR RO

ZAR A RS BEHIE S AL, BIABOA RVFRE K 01EL 11,
MSB LSB
B7 B6 | B5 | B4 | B3 | B2 | Bl | BO I e P H
0 1 N 0 0 i HHIER TR AT
B E o
0 1 _ _ 1 0 eI A
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seMmiconoucTor T

0 1 _ 0 — = | setns ﬂﬁh\tﬁﬂu%ﬁ
0 1 TR _ 1 N fi5] 5 i EASE
0 1 = 0 N I R o T AR
o1 T T T R
HuhE 5
ZHEA R B R AR A A . SR e HLOFH R, B b 200, EL30A ROtk s . B,
itk BRI B 00H,
MSB LSB
B7 B6 B5 B4 B3 B2 B1 BO Wik
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 0BH
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
TR
MSB LSB
B7 B6 | B5 |B4 | B3 | B2 | Bl | BO I B i BH
1 0 _ 0 0 0 BRI TERE Ny 1/16
1 0 _ 0 0 1 RN 2/16
1 0 _ 0 1 0 WE KL 4/16
1 0 _ 0 1 1 BB Nk 9 RN 10/16
1 0 - _ 1 0 0 WoREWRE | WEMM RN 11/16
0 on\ 1 o | VRN Jy 12/16
1 0 _ 1 1 0 BB KRN 13/16
1 0 _ 1 1 1 BB N9 REN 14/16
S S Rl e Rl P SRV R
1 0 1 _ _ _ BRI
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SEMICONDUCTOR

B ATHE AR
MR 1 ANt HEER SR TR

BHE
STB “ ﬁ
CLK
| | | | | | | |
DIN  )(b0Y bLX b2){ b3 X b4 ) bS X b6 X b7 )

STB | r
CLK 1 __173"7 02| |3 4
BN >|<b0 bl———b7>\_ ________________

|
:\ (eSS

iv \|<b0><b1><bz><b3><:

| e

DOUT

ATT

Vi SHCEES, AR AT LKA 3 84 ETHIIT 4GB B 454 2 CLK N B B0 2 18] 75 2 N EEAHNTE] tWATT (R

/Nus) o
L FR it BB AT BedE A5 5
HuhE I I B AE I
s H n B
ik | UL U Ty WU e
DIN  [Commandl || Command2 [| Dawal || Paw2 [ [ Datan [[ Command3 |

Commandl: ¥ B E#Efe 4
Command2: W& &bt
Datal~Datan: {&#iE ~EIE
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a 0° — 8°

e 1 b CBAL: mm)

b SME PR ff B
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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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