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CLK []
DIO [
GND [
DIG2 [
DIG3 []
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A/KIL [

)

co N N n AW N

16 [ ] DP/KP
15 [] G/KI7
14 [] F/KI6
13 [ E/KI5
12 [] D/K14
11 [] C/KI3
10 [] VDD
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WfE R
BS EE (23
MSTM1650 SOP16 50 MR 10K/ &
51 A B
5| K5 51 B 4 &
1 DIGI o7/ S LED ARz, RHCPARG Sttt mi P aR.
2 CLK IREEL PN 2 LR AT PRI BN, P9 AT P
3 DIO HeEsN/ 2 L TR R S, B AR,
4 GND Fetthisi
5 DIG2 o7/ S LED fraRaiith, RHCPARG S, s P aR.
6 DIG3 B/ LED friRzligitt, IRRSFARG BB, i raR.
7 DIG4 o/ LED friRzldgitt, MIRRSFARG BB, i ra R
8 A/KTL BORsAL/ BT | LED BRORahitl, EicPaRs AR, S PaR, WE T
9 B/KI2 BORsAL/ BTN | LED BRORahitl, EicPaRs AR, S PaR, WE T
10 VDD R HLZ SRS MSTM 1650 L
11 C/KI3 Bzt st | LED Bk, mic AR, WA, SEoraRL WE M.
12 D/KT4 BORsAL/ BT | LED BRORahit, SicPaRs AR, S PaR, WE T
13 E/KT5 BORsAL/ BT | LED BRORahitl, SicPaRs AR, S PaR, WE T
14 F/KI6 Bzt st | LED Bk, mic AR, WA, SEoraRL WE M.
15 G/KI7 Bzt st | LED Bk, mric AR, WA, SEraRL WE M.
16 DP/KP B/ Akt LED Bt toA/EsERARE4mt

Copyright®© Msksemi Incorporated

www.msksemi.com


http://www.msksemi.com

MSKSEMI

SEMICONDUCTOR

MSTM1650

FRARRE:
R BH(Ta=25°C)
S il * B OE B Ar
LR VDD - -0.5~+5.5 \Y
PGS Vi - -0.5~VDD+0.5 \Y
LED Bz i H i Toi - 0~30 mA
LED A73Kz 4 i HL i Ioz - 0~150 mA
T R Bl B A Io - 0~150 mA
TAEIR S Tamb — -40~+105 °C
fifi A7l L Toe — -55~+125 °C
‘ DIP 245 °C
i Tt 10 SOP 260 °C
ESD #H. (HBMD — — +7.5K \Y%
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B (T=-40+850C)

L ;M VG E
2 B 8 W 7 5 N ‘ Jorl ‘ e
HRSH
EMACENE VDD 2.5 5 55 \
¥ AHIM (CLK, DIO, KP A HF) Ics — 300 600 uA
BEAR HLJ (CLK, DIO, KP A& HF) Iesip — 12 40 uA
CLK #1 DIO & M B P A\ HL Vi 0.5 — 0.8 \Y%
CLK #1 DIO & & B P A\ HL Vin 2.0 — VDD+0.5 | V
KT 5 A HE ST\ L ViLki 0.5 — 0.5 \Y%
KT 5 i s HE ST\ LR Vink 1.8 — VDD+0.5 | V
DIG & MK H P i L (-200mA) VoLdig — — 12 \Y%
DIG & MK F T4t . (-100mAD VoLdig — — 0.8 \Y%
DIG & s s Py i LU (50mA) Vondie 4.5 — - \%
KI & B4 L (-220mA) Vorki o o 0.5 \Y%
KI & s P B & (20mA) Vorki 4.5 — — \Y%
HARE PSP B s (4mA)D VoL — — 0.5 \Y%
HAE S EFH B s (4mA) Vou 4.5 - — \Y%
KI & N~ $r F Ipni 200 -400 -600 uA
CLK & i N\ b H i Tupi 290 420 550 uA
DIO & fiifa N b4z FE Tur 290 420 550 uA
R AL AERA BT RR VR 2.0 22 2.4 \Y%
TRBH
o NEHFSH
P Y FASEIN 7 A= ) A2 A7 s ] Trr 10 25 60 ms
SR A9 Tp 2 4 8 ms
o 7 P[] Tks — 13 — ms
BERL ARG Tk — 75 — Hz
o BONFSH
DIO T F&IE R 305 5 B L i [A] Tssta 100 — — ns
DIO I &Y )5 3015 5 ) PRk [a] Thsta 100 — — ns
DIO b FhiR 5 145 5 1 2 S B[] Tssto 100 — — ns
DIO AT 145 5 I CRAF I ] ThsTo 100 — — ns
CLK B85 5 B BT 55 2 Terow 100 — — ns
CLK B85 5 1 H T 55 2 Tenic 100 — — ns
DIO %y NBE 4T CLK _E TR i) 2 37 1) ] Tspa 30 _ o ns
DIO #i NEHE 4T CLK. b T HE A5 B ) ThpA 10 _ o ns
DIO % th £ 4 A %06 CLK T B I E RS Taa 2 — 30 ns
DIO % th £ 4 TR0 CLK T B I E RS Ton 2 — 40 ns
PR AR Rate — — 4M bps
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EE 2R E
It LED 3Rz 1C 78 Saim B Vu R MR R

16505 LTl 25
80Hz

70Hz
60Hz
50Hz
40Hz
30Hz
20Hz
10Hz

OHz
-60C -50°C 40T 30T -20°C -10C 0T 10°C 20T 30°C 40°C 50T 60°C 70°C 80T 90T 100%C 110°C 1207 130°C 140°C 1507 155°C

e 1 e 244 3

ThREN A

B~ A e ik
5 LED Ron BT, IR R b s 7 BURAT  BOE 71 s EMEAL IR . ks i
e
A B C D E F G DP
B0 B1 B2 B3 B4 B5 B6 B7
68H DIG1
6AH DIG2
6CH DIG3
6EH DIG4

FER: FELEBEZE, BALNRAM BHTEEEN, RAEEFER.

BHIES
FERIZ BRI HI T MARGES, HRMATT I NRGHRS, MAT2 NERES.

REiR4
BEYBR i i
B7 B6 B5 B4 B3 B2 B1 B0
ALt 0 1 0 0 1 0 0 0 BB ARG SHIRL
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Ere4
B4 “
RE LR PiEA
B7 B6 B5 B4 B3 B2 B1 B0
. D=1, ExHF
BRI X X X X X X X D e
DZO’ kaaé
. Ww=1, MEIRER
TAMERER | X X X X X w X X ~
W=0, TAE#R
. S=1, 7 &&E/RS
BRI E X X X X S X X X o
=0, 8 B{E/RBR
[2:0]=
000:8 K==/
001:1 g
010:2 2 e
SEWE X BR|[2:0] X X X X 011:3 e
100:4 g5
101:5 455
110:6 201
111:7 S=efE
BRMBNBRPEE AR
DIGI
DIG2
DIG3
DIG4
KI1 KI2 KI3 KI4 KI5 KI6 KI7
e IE

1% FL R BB S U RO —AN9 A s b & T A A n—AN9 A B RidE, ar A 11559 A ACK=0, ¥R 9 fif
NACK=1, @ FEFIR.

CLK 1 2 3 4 &5 6 §F 8 @& 1 2 8 <& 5 6 T 8 9

I I
DIO | command key data |

START END
ACK ACK

command: TEIZEEEHETE S
key data: BEIZEEEAE (1 DD
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ST kg
B7 B6 B5 B4 B3 B2 Bl B0
BRI R 4R & 0 1 0 0 1 X X 1
TR IR SIS R R B S, N RO L S I A
DIG1 \ DIG2 \ DIG3 DIG4
NO KEY 00 101 110:2E
KI1 01_000_100 01_000_101 01000 110 01_000 111
KI2 01_001_100 01_001_101 01_001_110 01 001 111
KI3 01_010_100 01.010_101 01 010 110 01 010 111
KI4 01 _011_100 01 011_101 01 011_110 01 011_111
KI5 01 100 100 01 100 101 01 100 110 01 100 111
KI6 01 101 100 01 101 101 01 101 110 01 101 111
K17 01 110 100 01 110 101 01 110 110 01 110 111
KI+KI2 01 111 100 01 111 101 01 111 110 01 111 111

J B2 /D FRE N R DA B, A AT,

MSTM1650 SCRF KI1 A1 KI2 £1-XF [F]—/> DIGX 5l I &5, HERMIedmitsicn, Britzsbh, i
AR 42, I AT B R RN S . B4 R DIG3/KI1 A1 DIG3/KI2 RN, alPER
A, AN AT, R EEAEHEIIALN K11 A KI2 AHE R TR EE . iR

SW15SW31{# 41 & &5 D) g

SW1
DIG3 o—':'— KI1
2k °
SW3
y +—o0 o— K2
2k
SWS5
—— KI3
SW7
_O_D_O__Ki
T ks LRtk Th KR
DIG1 DIG2 DIG3 DIG4
NO KEY 00 101 110:2E
KI1 00 000 100 00 000 101 00 000 110 00 000 111
KI2 00 001 100 00 001 101 00 001 110 00 001 111
KI3 00 010 100 00 010 101 00 010 110 00 010 111
K14 00 011 100 00 011 101 00 011 110 00 011 111
KI5 00 100 100 00 100 101 00 100 110 00 100 111
KI6 00_101_100 00_101_101 00_101_110 00_101_111
KI7 00_110_100 00 110_101 00 110_110 00 110 111
KI1+KI2 00 _111_100 00 111 101 00 _111_110 00 111 _111
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5.4, @fS¥m U

% HL A5 o R 7 2T 12C (S 5 30, SR B 88 0 K di i it P 2R e 2k B R E A, ZEs N BT
HLERFE CLK BTSSR, #eY CLK &R, DIO LHHE S LAWEFAA, HA CLK LRI 81E S K
PR, DIO ERME S A Rec®, H DIO ANRETE CLK B T R oR . B N 46 26442 24 CLK Ay HSPAY
DIO HIEARMK; S5 41E/ 24 CLK A, DIO HK A A T

A LB (B AR B B BB 5 ACK, TEAR SR It v, 7RI B2 (19 28 SN Bt i Wl & E—A
NEAE S ACK ¥ DIO EHFIK. Toi & 25 NEF £ EHE S N e, 7E—A> 8 1155 9 A48 /2 ACK 15
SHi

fa e 16 itk s, FRAEHRALHEII R R BN B a S TEfE e, Jofbikmtn, FALIEMRAL,
CLK A8/ 4ME, DIO ABETE CLK Jyim P A8k, WANELYE CLK FREHTRLL, T2 E CLK KR el

CLK I I : I :

DIO
command command

START END

ACK ACK
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6. HLZUR LR

DIG1

DIG2

Q
\ﬁ %

DIG3

N
N
N

i

DIG4

T
AT
Rk
LSS

) N

K1 DIG1 1 q)IGl \/DP/KP 16 DP
TR ,220R % | e e |56, K7
——— 220R 3 14F KI6
< DIO —an DIO F/KI6
GND-|| 2 | GND 1650 E/KIS L
AET:L B DIGE 5 | s DKl 12D Kl
K3 DIG3 6 11 C K3
47uFl 9—10 . DIG3 C/KI3
Kl DG 7 ) g vin L2 VDD
KIl A B | e wkp |2 B Kb
Ki " Zk —=a —0 0—1 — Q—l —0 O—l 0 Q—l — D—l —0
K3 - Zk —=a —0 0—1 — Q—l —0 O—l 0 Q—l — D—l —0

T

2k

1. VDD 55 GND 2 [a]f I 2 (104 A1 47uF HLAE) MNEEMSTM1650.
o JE T D BGZ R EER .

2. N T RAEBAPIT R
3. TSR [ T ELE DIG1~DIG4 2 ] 5 4% 2K HiFH.
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SOP16 SMEE 5H%E R~}
tHHHAHAHT ‘
16 9
A B
il 8
'REEELEEE
> <
G
&
D Y H
LUOOCOO00 . &
> < B
E F
b R~ CBfi: inch)
N /M S TN
A — 0. 236 BSC —
B — 0. 154 BSC —
C 0.012 — 0.020
c’ — 0. 390 BSC —
D — — 0. 069
E — 0. 050 BSC —
F 0. 004 — 0.010
G 0.016 — 0. 050
H 0. 004 — 0.010
a 0° — 8°
b R~F (g mm)
N /M S TSN
A — 6. 00 BSC —
B — 3.90 BSC —
C 0.31 — 0.51
c’ — 9.90 BSC —
D — — 1.75
E — 1. 27 BSC —
F 0.10 — 0.25
G 0.40 — 1.27
H 0.10 — 0.25
a 0° — 8°
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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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