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MS1549 3.3V

REF + REF-
1 3

10-Bit
Analog-to-Digital
Converter
(switched capacitors)

6
—— DATA OUT

10
output | 10 | 10-to-1 Data
Data sy Selector and
Register Driver
+ 4
| System Clock,
Control Logic, .
and l/Q
Counters

R BB AE [E]
A
2 Sample and
ANALOG IN Hold
A
7
/0 CLOCK
— 5
CS
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S ko MS1549 3.3V

=1 ke
cdogy
U s LI LI
REF+ ] 1 8l Vee Nne[Ja® 2 P s ne
ANALOG IN [] 2 7]] /O CLOCK ANALOG IN [ 5 17[] vo cLock
REF-[]3 &[] DATAOUT NC [Te 16[] NC
aolls sfics bl O A
9 10 11 12 13
i
OO0 o0wo
22202
U]
Ui 11 44 F% it Yifg
N MG SN . HIEBHPINZ/NT 1K Q o AMEEHLIE 2I1Z5 | T HR
ANALOG IN LTPAN
KT 10mA.
Frie CS M i T B H T 6 AR 0T DL AL N SR THE s FEAE — Nk
o s FRT 3 BIHSETE] 0 b P A P SIS A8k 41 Ay s ] P 428 T R BE DATA
" OUT. 1/0 CLOCK. £kl fn W3y S iy R e i i)
W CS MK HL P31 iy Ha P AT BL2E L T/0 CLOCK
4 CS Ay i) AD BE sl B m BB, 24 CS AR AD #5 4k BAT
WMo EHRCTN, %5 I A A 8 4 Bt e A A0
DATA OUT Ll (MSB) [EUF- o 76 N — I8P R BEA s B s 80y &, LN
Frart BRI 9 N R B Bl A (LSB) , FEES 10 AN
R, % R R AR DU O B AT AR R I 10 NI Ei R
oD 0 25| AT P FE M I M AT, BRABE SRR EDK, BT AR AZ S |
JEIAH 32
BN/ E R o g I E N BT R TN A U R =AM
fig:
(1) EFE =R R, Bl A\ iR TR 25 PR FL 2 78
— H 2 104 T U -
1/0 CLOCK PN L . o s
(2)  ZRHASE BN BEA 1% 5 | IFEDATA OUTH| I 3y
LT
(3)  AESBLIOANI B R By, %51 BT DL e e 5 AL 40 21 Py 31
PEi 2%
— s ESFEWERME GEY 3 VCC) 23 REF+5 | F. oM T
" 30 FEl 52 REF+ 1 Fi I REF—H e (0 22 (8 o
REF- LN MR ME GEY ) #5228 REF-5 1 L.
VCC 10 1EH Y .
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I Be A

MCS A R HSEI, 1/0 CLOCK M #IUAER IR ZAS . DATA OUT A mBHPTIRAS . 24 LB CSHEAI
Jii» BHACLOCKFIDATA OUTHIE RETF LR L3t . AR)5 H LU FaR At — AN IUF I Bh, [ H252
DATA OUT bk (R4 2l 5 o ik o 11 %6 B CLOCK 1 10— 16/ IR B 159, 055 — Uk (R LOAN I 4o & 38 1
S URAME 5 R o

MS154947 6 HEAHK H3 I TR o X SR U e T IR A 1 Ja EE MRS CS TR 384, AR WL Table
1.
XL AL
Bl CHUEBEE) 10N R J 1R 5 45 i) ) I ELCS v
BEx2:  CHUEBE) 10N 28 W IR 545 ) 1) 5 HLCS 11K
BEa3: CPUEBEE) 11T 16N IR &) 3 110 A 8t b 1) 9 ELCS Ay sy
B4 CBREREE) 16N b R 100 (1) 5 4 5 HLCS IR
BEaC5: (IR 117164 301 B 3 H.CS b
B 6 CRRREE) 16 AN Y] e et H. CS ik

B, RS, BERSr HLAECS FREUYJSDATA OUTH | BEI T4yt 49 5 1 1) ik s A 2500

B 2R A P E 55 10N I BN BV S 2 Tus PIDATA OUT 5| I T4 i H A i 5 B PR e vt A5 2
7 o

B0 HH 25 164N B R I 1) N B U5 S DATA OUT 5 I i HH A 80 5 B P e e A5 U o ORI AR
P AERE G 9B BT B rhoge (6 At o BB i R 80 H R I B AR R, (RN T TFUR
Beff, DT ELOANI B W R 104N Bkl ZESS 1O I BIA N B, PR IE ALK
DATA OUTH AR LARA AR 437375 2

TG IR SR R AE R — W TG 2 BTES 10 AN R RS 2 5 3 4 g /b 21us. 768
ITHAREAR I, CS AR AR T/0 CLOCK ffifig. 7iAal 1. 3. 5 F AL MR, CS RS
BitE, RAEBVR S HSE 4R 20 1. 425us, CS IIBKAS A S5 A 2k, 7o 3. 4. 5. 6
N, AR TG RE 10 AN, A 11 AN Bl B TR IR 10 AN B R B 9. Sus
W, B, BN DATRESAFRE, CS SBkAR IV IE A 1 B AR
PRF AR

MS1549 ZEHEBR T, HATIAME R 270 10 AN B R B S 21us W58 764 10 4
e R B AT AR b, LRI AT PR .
Bl o PO, AR MCS A m s, L0 IS b A I A

XA N, AR SN [ A4 2 L0 I Bh R, fEIX 2 i), CSAR Ayt F. CS &Y
TFURIDATA OUTIBE 2 rmiPHAS s CS T Hy 4l RIS /E4R 2 I M Y DATA OUT [l 2 FHA . RS, CS L
THAYAEIET/0 CLOCKS | AT BE—AN 3 IS Tl i A~ N SR e i e s 0. 15 L R L
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=] I—]_

(see Hote A)

Sample Cycle B lJI |
|
| Hi-Z State o

AD AS AT AB A5 Ad A2 Al =]

ouT ﬂ | AID ! -
4 Previous Conversion Data ¥ Conversion —":
MsB LSE | Intarval

Initialize (s21ps) [Initialize

Timing for 10-Clock Transfer Using CS

P2 PR, 7R AL 2 MCS— B ST, 104N I By J& 39

FEEAAT, ERRRAR L0 I Bl W2 7], CS— B MK T ERIGA LS A S, CS
TRFFICHLP LU OB S 14, 7E28 104 R AT 2 1us N, DATA OUTHirth Bk 4 45 A
MSB. UL T ] :

= Must Be High on Power Up
{see Mote A) M5 4
o |
D 2 3l 4| || |¢ Tl |e| |#] | _ I 1 |

CLOCK
147
Sample Cycle B —@ See Note ©
DATA y
m—< XXX XXX EXEX TNt 57X
h Previous Conversion Data P4— AID Conversion —®
| MsE L5B | Interval

| [=21ps)  Initialize
Initialize
Timing for 10-Clock Transfor Not Using CS
i,
3: P, AERRIKEES 2 INCSH E S, 11716646 5 1
TEXAME T, R ALR N A AT LU 11T 164NN b 5 3, feaxX WIim), CShr. 7ECS R FEUs
TFUGISDATA OUTIE 28 moBHLAS s  £ECS_EFFo &l i 2 I 1] PYDATA OUTIRI 2 B . [, CS_ETF
WAEIET/0 CLOCKS | I FEZE—AN IR S (] 0 _E PR AN P R Ge it . i e DL R 1«
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See Note B
s | [ I
(see Note A)
|
e | 1 2 3| |a s| [s] [7] |[= HH
ELOGK
I p— Sample Cycle B 4.1
¥ €T & € € € € € N r??rﬂ
m «—K X
,L:. Pravious Conversion Data ph— can-mmnn —r
| MsB LsB Interval
Initialize [=21 ps)  Initialize

Timing for 11- to 16-Clock Transfer Using CS (Serial Transfer Completed Within 21 ps)

MOTES: A Tominimize emors caused by nolse at 3, the Inemal circultry walls for @ setup time plus two falling edges of the Intermel system
clock after ©5 | before responding o the 170 CLOCK. No attempt should be made fo clock owtthe data undil the minimum €3 setup

fime has elapsad. _
B. Alow-to-high transition of C5 disables VD CLOCH within a maximum of a setup time plus two falfing edges of the internal system

clock
C. Tha firsl IO CLOCK must occur after the and of the previous canvarsion.

P4 PUdE, R AL HCS— B HL T, 164N I Bt A 1

TEEAEAT, ERRRAR L6 I BRI W2 0], CS— B MK EVIGR LS A S, CS
PRFFR T LA DR B 5 4, ZE28 10 T REHYI21us Ay, DATA OUTHirth E o e (i 45 1K
MSB. UL ] :

Must Be High on Power Up

cs |, .
shate A] 5 o)
I
o 1 2 3 4 5 6 7| |s o] o 4| [i5] |48 1
CLOCK -H L i
147 Sample Cycle B ———» See Note C
DATA
ouT —( .00 0.0 8.0 000 LI )¢
AD Converslon I
|ll Frevious Conversion Data T4 Interval — b
| M5B LSE {=21 ps) | ..l i
Initialize nitialize

Timing for 16-Clock Transfer Not Using CS (Serial Transfer Completed Within 21 us)

P2

FEMERIECN, S 10NN B R B S 1R 2 1 us P 58 R AT I B a4 i o
BEah: MR, EEdEfE2 ], CSAmT, 11716/ 4 A

XA N, AR RALHI T DU 11 16N Al B 8, ZEax 0E], OS2k . 7ECS R Ry
TFURIDATA OUTIBE 2 rmiPHAS, 7ECS b Fh-#y 4l it I 1] Y DATA OUTIR| 2 siBHAS . [AlRF, ¢S BTt
WARIET/0 CLOCKS | IRV 22— AN A Bl N [ n A A R G I B R 3. I I R
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Hnleﬁ_l | | | | _|
(e}

11 | 6] 7 1
CLOCK L
ﬁi Sample Cycle B 4.% 579 Hote B

Hi-Z State

I
|

nga:_lk A ”X”X”x x ){As)(.anMXM)\Lﬂ:I,W
F

|
Previous Conversion Data |
MSB LS8 T4 AD —I'l i

Conversion
I Interval I
Initialize {2 21 ps) Initialize

Timing for 11- to 16-Clock Transfer Using CS (Serial Transfer Completed After 21 ps)

BEA6: R, R M CS— AR, 164N I b 4 o 30

FERXABCT, AERRR AL 16 I B 2 0], CS— B MR- fEQIGREL A W5, CS
DREFAR L AR DR BH T 1R . AR5 16/ I BT e 45 5 DR DATA. OUTHRE & Ik PR A TT 46
BRI R S, Sevr BRI IMSBEEDATA OUTHIH H o AR5 i ARG R A 16 74 1
LSRR INEE

—_ Must Be High on Power Up
cs | i
(see Note A} [T b

o Lol fz) fa] (¢l s ls] [7] le] (o] [wo] Q4] [s5] 6] [+
cmcu_l.._‘-. { !

,l— Sample Cycle B 4ﬂ Ses Note B Sea Note €

”:Z?-lﬁ (s Xar X o X 25 X s X o X 2 X A1) Lou Leve / = X

Pravious Conversion Data

*

I

| AD Convarsion Interval
Initialize (521 ps)

Timing for 16-Clock Transfer Not Using CS (Serial Transfer Completed After 21 ps)

MNOTES: A To minimize errars causad by nolse al T3, the intemal circuitry walls for 2 set up time plus tve faling edges of the intemal systam
tlack afier C5 | betore responding o the VO CLOCK. No aliempt should be made to clock aut he data until the minimwem CS sefup
tire has elapsed.

B. Alow-lo-high fransition oS dissbles 0 CLOCK wilhin 2 masimum of a setup time plus two falling edges of the intemal system
clock,
C. The first 10 CLOCK must cocur after the end of the previous corversion,

BRAUEAKAE

FER3AN I BICE AT R TT UGB A KA, SRR TN I Bl 3] o SRAEIELAE SR L0 I R
BRI ORFE o
HHAR AR -

ST SR VGBI B R 28NS 1549 |, CMOS ] BRAS I S B 2L K I — R B B 2R ) FE L HE
FPEA/D Bt m B IR A FERHOIRENEE BB B AR I CHISC ST it
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TTFRHRAE, 1K FE A BT v 2% 1) 78 H H PR 2 T B BTEC e s I B N L o S it R 1 55—
B BXATIF A7 SC FAST, CMOS [ PRSI #5381k R0 B — H A M W R i e B — A, (L &%
Hik . EXANE RS, 10 HEAZRE RN, BRI 8erE. wEams—>, 1
PRSI A3 RS0 55— AN 2 (weight=512) , XML SB12V)MREF+ b, AT JLAt v 28 R AH ) 15
SAEFNG P RIREF- |, G SRR 25 A R T 1T BRAS I S8 8 sy i i (B3 T-VCCH —F)

fr “0” Pk A7y, A1 B 120) 4 BIREF- b dn SR S5 RO L Hs /N T 1T BRAS U258 8 A
MR, A7 “17 Bk R S A7ay, I R OEIE IR, 512-weight (1 FAATIE AT
REF+ Lo %7256 ~weight [RIHIZEMI128 ~weight [ 7%t T i 4 4% UG 1 70 (1) 3 A $44F,
ERfE M fr ( MSB) ZMICAT ( LSB) P i, HIAIAR IR R = .

Threshold
Detector

’
To Output

512 256 128 Latches

NODE 512 ‘LF:EH ‘LEEFJ, ﬁEH tEEF», ﬁEH ﬁEH ﬂEH
I I R T R S S S

REF- REF- REF- REF- REF- REF- REF- REF- REF-
ST St St St St ST St ST St
Vi ’—l ’—l ’—l (](, ’—l ’1 ‘1 .—l 1 W
apri: L4eH

CSIRIIA SR vT LATT 4R B A TR e A BB b AT TR ) e 4 74 7 1 1] 9 CS M e BIMER
B, FRAFEIRWIAIRAS G SRR T LRG3 4550, BIAR, TR A R i
1R CS B I e 25 5 R K Hh
SRR

MS1549 HPAS % HL I, 43 5l & REF+, REF—,  1X P4 B R A1 0 9 e 5 17 AqbL s A\ H T R AT
TR B HE A BRI, WANRE/N T GND . M4 5 K T a5 T REF+,
VUDBC i AR R s NS SN TS T REF-, 4R 0,
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IS5
CER/REENEN -0.5V %] 6. 5V
VG -0. 3V 3 VCC+0. 3V
fay tH Y -0. 3V 3 VCC+0. 3V
IR s VCC+0. 1V
B REHE F s -0. 1V
i A\ Ve (L HL AL +20mA
ek P Ve HLAL =+ 30mA
B LA I P 0CH| 70C
fid L FE 51 ~65C ] 150°C
BSSH
FEH TIERA::
meME | BRME | BN | BT
HAL 35 L VCC 3 3.3 3.6 v
IEZ % Vref+ vCe v
MWk Vref— 0 v
FyBH MR Vref+ — Vref- 2.5 VoC | VCC+0.2 |V
L EPE NGNS 0 Ve v
Pt HUE Ry BT (VCC=3V #] 3. 6V) 2 v
et R AR HLT (VCC=3V #] 3. 6V) 0.6 v
1/0 CLOCK A% 0 2.1 MHz
NI, CS FFAYEE] 1/0 CLOCK L FH#FH 1] tsu | 495 i
(€S)
PRFFISTE], CS EFHES] 1/0 CLOCK T REHTINTH] th 0 s
(€S)
1/0 CLOCK f&j H~FEF ] twH (1/0) 190 us
1/0 CLOCK fik H~PIFIA) twl (1/0) 190 us
1/0 CLOCK HE F-BRAZMF ] tt (1/0) 1 us
CS BkAZI ] tt (CS) 10 us
B T AR 0 70 C
THETHELM THRESH:
(VCC=Vref+=3V #] 3.6V, 1/0 CLOCK #1i% % 2. 1MHz)
ZH MRS BeME | BURME | BOKME | BT
VOH %t i .~ VCC=3.3V, IOH=-1.6mA 2.4 vV
MmN ImRER B RN F JRAE: 1.0 2013.08.25
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VOC=3~3. 6V,
TOH="—20uA yeeod
VOC=3V, I0L=-1.6mA 0.4
VOL 4 Hi AR HL P VOC=3~3. 6V, o v
TOH=20uA
N Vo=VCC, CS {F VCC 10
107 ey B A th HL IR uA
Vo=0, CS fF VCC -10
TTH e HSPH N HLR VI=VCC 0. 005 2.5 ul
TTL I P4 AN HELAL VI=0 -0.005 | -2.5 ul
ICC TAEHH CS L4 0 0.8 2.5 mA
VI=VCC 1 ul
[ EPRN
VI=0 -1 ul
BN Vref+i A LR Vref+=VCC, Vref-=0 10 ul
Ci TN HLAE TS 30 55 pF
BT AT SR £F VCC=3. 3V, TA=25°C Fill&.
HHEEL &M T LESH:
ZH MRS | M SN B
EL ethiez (WIE 6) +1 LSB
EZS FZIEE w2 (WLE D WL 2 +1 LSB
EFS JZIEE R 2 (L D WL 2 +1 LSB
SRR 2 (WLE 8) +1 LSB
Tconv # I [H] 21 us
21+10 1/0
Te SI—FITE CRFE, CREFFIFE CLOCK us
periods
Tv 1/0 CLOCK FB##Y)5 data out 5 &% H] JURNLS 10 ns
Td 1/0 CLOCK FB&¥ERI4T 4% data out LEIR[A) W 240 ns
tPZH, tPZL CS FFAVYE] data out [KH AEI ) RN 1.3 us
tPHZ, tPLZ CS EJHEH] data out (SIS [H] JIRNE] 180 ns
Tr (bus) #fli K14k EIHATIN IR JURNES 300 ns
Tf (bus) H#i S 4k T FEATIN [H] JURNES 300 ns
Td (I/0—CS) 5+~ 1/0 CLOCK F P&y E] CS K% . .
ATIRERT CILYE 10D
A2 BRI B T REFHI,  Beddirili 4 1, RIS U1 REF-I,  Bedfedirih 4
0. MS1549 M N VS B AR A 1V (Vref+ —Vref—) , ILINHEREIHL 2 S HONTE ]
6. LMV ZE 4R I b A 8t O B e A A N R M T
MmN ImRER B RN F BiAS: 1.0 2013.08.25
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2 R ZE R A N IN (K0 A4 O PRI 22, 96 20 B 1R 2 Tt A\ I EE AN 4 1 (0 i

o

Rl

8. BRI AR R S 2 g . 20 R R 2 A 2 A K

9. 1/0 CLOCK F#i=1/(1/0 CLOCK #ii#), RFFMHE =4~ 1/0 CLOCK NFEHIFAG, Fisk 74
1/0 CLOCK J&3, 714 1/0 CLOCK FB#U &3,

10. CS (IR AT 268 J P OR R — AN e /NG ST TR AN PSS A BT B s T (1) R 2
Ja A S

_ 2\.f/r
cs \_ 08V I

|
tpZH. tpZL —4—» |
—>p— tpHZ tPLZ
| |
24V 90%
DATA d }7
ouT 0.4V % 10%

DATA OUT to Hi-Z Voltage Waveforms

. 2v
cs 0.8V |

-
—

|
tsu(CS) —rl—bll | ‘_’1|_ thics)
| |
Il0 CLOCK 0.8V l First Last 08V
Clock Clock
CS to /O CLOCK Voltage Waveforms
teo) —» |[4— _'1 [4— two)
' |
2V R| | 2V
I/0 CLOCK
0.8V 0.8V | 08V
lf— /0 CLOCK Period —p|
t4(/0-DATA) —€¢—»
tv —le—p I
DATA OUT 2.4VX2.4V
0.4V 0.4V
[
—» |4 tr(bus) t(bus)
1/0 CLOCK and DATA OUT Voltage Waveforms
M IR EERH B R A A fiAE: 1.0 2013.08.25
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HAY L F [

Analog Input — | ANALOG IN CS |
1/0 CLOCK |—=
Control
Processor Circuit
MS1549
DATA OUT |—»
5-VDC Regulated ——— JREF+
»—| REF-
GND
To Sourced
Ground 1
Typical Serial Interface
M IR EERH B R A A fiAE: 1.0 2013.08.25
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HERIMNEE

SOP8:

MS1549 3.3V

Al
Dimensions Dimensions

Symbeol In Millimeters In Inches
MIN MAX MIN MAX
A 1.350 1.750 0.053 003
Al 0.100 D.250 D0.004 0010
A2 1.350 1.550 D0.063 0.DE1
b 0.330 0.510 D.013 0,020
C D.170 D.250 0.004 0010
D 4.700 5.100 0.185 0200
E 3.300 4.000 0.150 0157
E1 5.300 6.200 D.223 0244

g 127 BSC 0.050 BSC
L 0.400 1.270 D018 0.050

B o i3 o- g
N IR B R B R AR JRAE: 1.0 2013.08.25
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QFN20:

£50

0.05

3.10 0.05

RECOMMENDED SOLDER PAD PITCH AND DIMENSIONS
APPLY SOLDER MASK TO AREAS THAT ARE NOT SOLDERED

- 4.00 0,10

|
|

l<—025 008
0.50 BSC

Ir-t— PACKAGE OUTLINE

0.75 0.05
|

0.10

PIN 1
TOP MARK
(NOTE 6)

_j

R =0.05
TYP

2.00 REF

0200 REF
0.00 -0.05

BOTTOM VIEW—EXPOSED PAD

R=0.115

TYP
—I , 18 20

MS1549 3.3V

PIN1 NOTCH
R=0.20 TYP
OARD.35¥ 45
CHAMFER

|

JWYU
R

)

040 010

[T

2

ISl

| 245 010 —=

NAMM

=
=

o

.

L O T A

]
~‘—J ‘ l«—0.25 0.5
—| le—ns08sc

IR B R B R 2 A

Http: www.relmon.com

MAS: 1.0
14770 1470

2013.08.25



