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1 DIGI o7/ S LED (3K, ARASPARG S EAa i, AR
2 CLK IERELEIVN 2 LR AT PRI BN, P9 AT P
3 DIO HeEsN/ 2 L TR R S, B AR,
4 GND Fetthyity
5 DIG2 e/ LED frgiaiittt, (RAFARG SR, s AR
6 DIG3 for/ SRR LED hraRkzdE, ARHTAR, RO, &AL
7 DIG4 for/ SRR LED hrakzdE, ARHTAR, RO, mi AR
8 A/KTL BRORE SR | LED BOREhHE, EEcraR, AR, mEERL E L
9 B/KI2 BRORE SR | LED BOREhgE, EEcaR, AR, mEERL E IR
10 VDD R FZ SRR EIT MS 1650 FLFE
11 C/KI3 BURa /AN | LED BEkahft, sirasl AN, R TaR, WE L
12 D/K14 BRORE SR | LED BOREkgE, EEcraR, AR, SR, E L
13 E/KI5 BRONE SR | LED BOREhgE, EEcraR, AR, mEERL W AL
14 F/K16 BURaf /AN | LED BEkahft, siraRl AN, R TaR, WE L
15 G/KI7 BURa /AN | LED Bkahft, mirast AN, mETaR, WE L
16 DP/KP B/t LED Bt toA/EsERARE4mt
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FRARRE:
RS H(Ta=25°C)
e il * B OE H B Ar
LR VDD - -0.5~+5.5 \Y
PG NN Vi - -0.5~VDD+0.5 \Y%
LED BriKaffan i Hifi Toi - 0~30 mA
LED A73Kzf 4 i HL i Ioz - 0~150 mA
T R Bl BT A Io - 0~150 mA
TAEIR T 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 5 =
2 B 8 W 7 5 N ‘ Jorl ‘ e
HRSH
EMACENE VDD 2.5 5 55 \
FAHIM (CLK, DIO, KP A HF) Ics — 300 600 uA
BEAR HLJ (CLK, DIO, KP A& HF) Iesip — 12 40 uA
CLK 71 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 HESP 4\ L ViLki 0.5 — 0.5 \Y%
KT 5 i s HE ST\ LR Ving 1.8 — VDD+0.5 | V
DIG & MK H P4 i L (-200mA) VoLdig — — 12 \Y%
DIG & MK F T4t L (-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 Pt f & (20mA) Vorki 4.5 — — \Y%
HARE PSP B s (4mA)D VoL — — 0.5 \Y%
HAE S~ H s (4mA) Vou 4.5 - — \Y%
KI & N~ hr F i 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
AL AERA E R TTRR VR 2.0 22 2.4 \Y%
TRBH
o NEHTFSH
P Y FEASEIN 7 A ) A2 A7 s ] Trr 10 25 60 ms
SR A9 1 Tp 2 4 8 ms
i 7 P[] Tks — 13 — ms
B ARG Tk — 75 — Hz
o BONFSH
DIO T F&VEJE 305 5 B L i [A] Tssta 100 — — ns
DIO I &Y )5 3015 5 ) PRI [a] Thsta 100 — — ns
DIO b FhiR 5 145 5 i 2 S B[] Tssto 100 — — ns
DIO AT 145 5 I OR 4RI ] ThsTo 100 — — ns
CLK K455 B BT 52 2 Terow 100 — — ns
CLK B85 5 1) i H T 55 2 Tcnic 100 — — ns
DIO %y NBE 4T CLK _E i 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
IR AR R Rate — — 4M bps
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e IE

% FLBR BB S U RO — N9 A7 s b & T A A n—AN9 A B EidE, 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: BRIZEEEHE (1 DT
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e
HeEH
B7 B6 B5 B4 B3 B2 B1 B0

B HIEIE S 0 1

ARG R S DU R L B B Y, U0 R RO L T 1

DIG1 | DIG2 | DIG3 DIG4
NO KEY 00 101 110:2E
KIl 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
KIS 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
KI7 01 110 100 01 110 101 01 110 110 01 110 111
KI1+KI2 01 111 100 01 111 101 01 111 110 01 111 111

g R DR AR AL, AT,

MS1650 3C#F KI1 A1 K12 £ [F—/> DIGX 514 A58, HEMILESm i, Bkt R 2
T, IR AT N S . I hn B %42 DIG3/KIL A1 DIG3/KI2 HIPE/Ma, mTLME NH S, fEH a4
MR, SR HARTIREN K11 & KI2 A7 E AT RHRE AL .t R

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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DIO HIEARMK; 45 41E/ 24 CLK A, DIO FK A A T

A LB B AR B B LB 5 ACK, TEAR SR I v, 7RI B 2R (10 28 LA Bt i sl e —A
NEAE S ACK ¥ DIO EHIFIK. Toit & 25 NEFH £ EWE S N e, 7E—A> 8 1155 9 A48 /2 ACK 15
SHi

Fa e 16 itk s, ARSI R BN . B a S TEfL e, Jefbikmtn, FARIEMRAL,
CLK R8I/ 4ME, DIO ABETE CLK Jyim PR A8k, WANELYE CLK FREUTRLL, T2 fE CLK KR el

CLK I I : I :

DIO
command command

START END

ACK ACK
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[ ,220R 2 | cix ok 156 KI7
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g g g g z g
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1. VDD 55 GND Z AP B2 (104 A1 47uF HLAF) MNEEIR MS1650.
o JE T D BGZ R EER .
3. PR E 2R DIG1~DIG4 2 ) 852 2K HiLBH.

2. AT RAVEE BT T I RE
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SOP16 SMEE 5H%E R~}
T HAHAARAR
16 9
A B
il 8
'REEELEEE
> <
G
&
D Y H
LOOOOOOO 0 &
> < B
E F
e R~ (BAf7: inch)
B /M R BN
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°
?/v = Rﬂ“ ($"fj mm)
v B /M SR BN
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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