> B SE T MS9943/MS9944
10/12bit,25MHz CCD {5515 #4528

ik

MS9943/MS9944 J&— KW H - CCD B AL A% Bl M
G ER R g . L SRR B B T A SR
(CDS) « H - hlif AR 1 25 O A (VGA) RIS {5 2404
HiK . MS9943 K58 /& 10bit , MS9944 K5/ & 12bits

P A A A () L B T L AT R B L ST, R
PEALFE: BRI, RS NI PR R R
P, MS9943/MS9944 HLYE HL R BLI A A 3V, ThiER
79mW, AL ACh LFCSP32.

FEHR

25MSPS AHICXEKAFE (CDS)

10bi t #4H] 6dB £ 40dB RJAFHA 25 B (VGA)
IR 75 5 1 SR T P i

Tk % g

MS9943 {1 JC KA KE £ 4 10bit

VMS9944 [{1JE S ks i 2 12bit MS9943/MS9944
3 LA TR

3V HLYE FL

QFN32 Jaf 3t

=
H

ey FEARML
By R AE AL
MWNCENINESE S8
455X OCD B R A% 1
CCTV $f% 3k

= # xR FTEDZFR
MS9943 QFN32 MS9943
MS9944 QFN32 MS9944

A ERAEE

= B MAS: 1.2 2013.08.02
https://www.vertex-icbuy.com/ 1550 FH1T



https://www.vertex-icbuy.com/

S ko MS9943/MS9944

REFT REFB PBLK
N N N
N\
MS9943/MS9944 T T
REFERENCE DRVDD
DRVSS
(\ | | /10-/12-BIT| 10712
CCDIN () CDS \%& o CL 7 DOUT
| . ADC
AVDD 10 X
O cLrOB
AVSS
Control INTERNAL DVDD
INTERFACE TIMING DVSS
O—O—0b 564
SL  SCK SDATA SHP SHD DATACLK
5 B BRAE: 1.2 2013.08.02
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= RIS
< <
2222200 eQzzzonwnon
P I N Y I R Y
Vi Vi
DO 1 H O 24 REFB D2 10 O 24 REFB
D1 2 fi 23 REFT D3 29 23 REFT
D2 3 fi 22 CCDIN D4 3 fi 22 CCDIN
D3 4 I 21 AVSS D5 4 fi 21 AVSS
Da 5 H MS9943 20 AVDD D6 5 H MS9944 20 AVDD
D5 6 [1 19 SHD D7 6 [ 19 SHD
D6 7 O 18 SHP D8 7 H 18 SHP
D7 8 \ 17 CLPOB D9 8 \\ 17 CLPOB
OO~ N W O me:ﬁgieg
®oQNAXNX Srovwaxux
eeogoH23 coS8S8a0%a
xogoao rro«oo
oo oo -
g 8
=1 ke
(=iRss B W 2 1/0 (= T T
MS9943
1~10 DO~D9 0 B Hd s
11 DRVDD — B IR ) YR
12 DRVSS — B ok sl
13 DVDD — B W
14 DATACLK I B H AT I A
15 DVSS — By
16 PBLK I B S I Bl N
17 CLPOB I A% 2 A I b
18 SHP I CCD FE#E L H AH KA I o
19 SHD I CCD i AH K AL I Bh
20 AVDD - UL HL Y5
21 AVSS — AL
22 CCDIN I CCD 15 5l N
23 REFT I B8 T LV R
24 REFB I A SR L R
25 SL 0 FRAT R N L ik
5 B JRAS: 1.2 2013.08.02
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26 SDATA I ERAT Het B LV B d
27 SCK I ERAT Rt 2 LN B A
28~30 | NC NC PWEBHLAL Ty, B e

31~32 | NC NC P BT

MS9944
1~10 D2~D11 0 B Hah o

11 DRVDD — Hr i I ) R
12 DRVSS — H i IR B
13 DVDD — A G Eh
14 DATACLK I H B B A I B
15 DVSS — -
16 PBLK I B SE I BA N
17 CLPOB I GG ZR M I N
18 SHP I CCD L i, Fs AH O RAT: I
19 SHD I CCD Z 4 AH O RAT: 1N
20 AVDD — BLAL, L Y
21 AVSS — L E
22 CCDIN I CCD 5 S Bl A
23 REFT I BB I U LR
24 REFB I AR A R L R
25 SL 0 FRATE R BN 1
26 SDATA I FRAT Hicts B L B f N
27 SCK I FRAT Bt B2 L N B

28~30 | NC NC PSR Ty, AR i
31 DO 0 e K
32 D1 e Hs
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WIRS %
5 # = 5 H B
B Y L R AVDD -0.3~+3.9 vV
e B R DVDD -0.3~+3.9 vV
e IK S FE L R DRVDD -0.3~+3.9 v
H7 R -0. 3~DRVDD+0. 3 vV
SHP, SHD, DATACLK Hi &yt [ -0. 3~DVDD+0. 3 Vv
CLPOB, PBLK Hi [t iz -0. 3~DVDD+0. 3 vV
SCK, SL, SDATA DVSS HiJF i [H -0. 3~DVDD+0. 3 v
REFT, REFB, CCDIN HiJ 7 [Hl -0. 3~AVDD+0. 3 v
I K& Jt 150 oc
SRS 300 °C
BSSH
—fPE: TMIN to TMAX, AVDD = DVDD = DRVDD = 3 V, fSAMP = 25 MHz
5 # s RME | BBE | mAE | B
AR Top -40 +100 °C
yeZiralnid Ts -65 +150 °C
Hi Y5 H AVDD/DVDD/DRVDD 2.7 3.6 V
IEH TAEDIFE 79 mwW
KI5 D) AE 150 uw
SSUNINEEE TN Fclk(max) 25 MHz
B %% DRVDD = DVDD = 2.7 V, CL = 20 pF
5 # s T 51 =/ME HAE | RAE | B
HCRING LSS VIH 2.1 V
Her i KR VIL 0.6 V
LINEL SR TV lH 10 uA
B A P J FROR lL 10 uA
N HLZE Cin 10 pF
-t m i or VIH 2.2 V
- VIL 0.5 V
= A BRAE: 12 2013.08.02
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MS9943 Hi2Z45E: TTMIN to TMAX, AVDD = DVDD = DRVDD = 3 V, fSAMP = 25 MHz

5 # R - I =/ME | HEME mAE ==K v
FERXUKHE (CDS)
i NI 1.0 Vp-p
CCD B A5 S IRE %% CCD 15 55k 500 mV
CCD g Him e 100 mV
AR AR IBCR (VGA)
I 20 P TR 1024 67
1425 PR ——
i B:%/J\ﬁé 53 dB
KR 40 415 dB
A5 F
EH R 256 67
S B INEISE H P 0 LSB
At B KA 63.75 LSB
AID 4
KT 10 Bits
ZerAEStk +0.3 LSB
TG P 10 Bits
Kol bt — 1k A% X
T M 2 N L 2.0 v
FEHE
FEHE I HL 2.0 \Y
FEUE S L s 1.0 Vv
RYERE
425 1% 25 (VGA Code = 0) 53 dB
I K25 (VGA Code = 1023) 40 41.5 dB
W 2R +1 dB
WA LR 500mV A f5 5 0.1 %
b (1) L e 0.3 LSB rms
LA G HAL Y5 L I kA 5 50 dB
CCD i\ 55
EDUm\FT‘;P _____
RESET TRANSIENT
100mV TYP
OPTICAL BLACK PIXEL 1V TYP
INPUT SIGNAL RANGE
= A BRAE: 12 2013.08.02
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MS9944 Hi2ZHE: TTMIN to TMAX, AVDD = DVDD = DRVDD = 3 V, fSAMP = 25 MHz

E # R RME | BEE | RAE =X va
XA (CDS)
i NI 1.0 Vp-p
CCD B A5 S IRE %% CCD 15 55k 500 mV
CCD g Him e 100 mV
AR S HOR (VGA)
I 20 P TR 1024 67
1425 PR ——
- B:'?:/J‘ﬁj]i 5.3 dB
e K 40 415 dB
515 AT
EH R 256 67
N e/ IVEAT LT 0 LSB
At B KA 255 LSB
A/D ¥
KT 12 Bits
ZEar ARkt +0.4 LSB
TR g 12 Bits
G T P 33 ik X
T LR 2.0 V
SRR
FEHEE R 2.0 V
SEE A LR 1.0 V
RYMERE
N 1% 25 (VGA Code = 0) 53 dB
el I K125 (VGA Code = 1023) 40 415 dB
125 K i +1 dB
WA AR L 1 500mV fiy A\ 55 0.1 %
S ) e 0.9 LSB rms
Y61 L HL Y LR I B A 50 dB
CCD ¥ N 55

500mV TYP
RESET TRANSIENT
100mV TYP

OPTICAL BLACK PIXEL 1V TYP
INPUT SIGNAL RANGE

s B JRAY: 1.2 2013.08.02
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I Be A
1. WFHE:
TESTBIT
SDATA XAnXMXM)\ 0 ‘DU { o1 KD: N DSXNXDSXDGXD? X DBXDQX[HDXDHX
tos —»| [ tou—a e

*‘{ l—tis tn ]
so |

_|T

SRRt S (E

e 1. SDATA s % W M/ 4% 1K) SCK 1) ETHHE i A7 s
2. SLAFS tHIL T PRSI, R GE H 3l 30 25 A7 a4 20 s
3. GHRAELIUE 12bit , MM ELLE 12bit A, L&A AN 0;
4. ML 2R TR E .

TEST DATA FOR STARTING ! DATA FOR NEXT [
' REGISTER ADDRESS : REGISTER ADDRESS :
I I I
soATA @0@0@@@@@@ DD, )OOOOC
I I
I
I

« 7

B IE S S i AE
W LA E, B2 12bit Hdis;
2. [ TELLGE, AR AR B3N 15
3. SL A5 SR EHI T H 25 e s s
4. FIEHEAE T —A SLAE 5 1 B 2R N 58T .

cco
SIGNAL ¢ 4—| N N+1 N+2 N+9 N+10
D
i N

se |_f ‘ I_t L L L]
e i e —
| § | § || L | L[

I—l_*} R I [ (S I SO B S I S
o8 SR SN GEEEIED G SRR G

CCDRE I P

s R fRAS: 1.2 2013.08.02
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VE: 10K DATACLK [ B FHAY i & AE SHD T A1 R —> SHP R [ 2 8] 5
2. CCD {524k SHP 1 SHD b FH357Ff

HORIZONTAL

EFFECTIVE PIXELS OPTICAL BLACK PIXELS : BLANKING : DUMMY PIXELS : EFFECTIVE PIXELS

CLPOB

PBLK

0”;:?; EFFECTIVE PIXEL DATA OB PIXEL DATA DUMMY BLACK EFFECTIVE DATA

CCDAE X LR A v o)
VE: 1. CLPOB {5278 24 PBLK {54, 130K DATACLK (19 b Ty i3 B 4E SHD b TV A1 F —4> SHP R B4
W2 Ia]
2. PBLK {5 5 AJ %k
3. 76 PBLK i8], Hrdni 4%, S BRI 2 9 A DATACLK F3Y.

MS9943/MS9944 I3k

2y | $ik | oM | R | skl | s
KAE I
tCONV DATACLK, SHP, SHD 4t &34 40 ns
tADC DATACLK &y 0 HL T ik 78 16 20 ns
tSHP SHP Jik 5 J5 10 ns
tSHD SHD ik 5 J5 10 ns
tCOB CLPOB fik 58 F& 2 20 Pixels
tS1 SHP | T1-#53) SHD I AU i s} ] 10 ns
£S2 SHP [ FH %) SHD b FHo it st 1) 16 20 ns
tID PN 18 ) 4 i s 3.0 ns
LA R
tOD i SR 9.5 ns
FAT ZERT 9 Cycles
FATH O
fSCLK I K SCK A 10 MHz
tLS SL 1] SCK % 7.1} 1] 10 ns
tLH SCK 2] SL fR¥F ] 10 ns
tDS SDATA 45 2% SCK b Fhy 4 7 v ) 10 ns
tDH SCK I BA¥% 5] SDATA 5 25 {545 I 1] 10 ns
=) AS: 1.2  2013.08.02
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2. FRE N\

DVDD
A <
3300 —
INPUT O———+ W
A
DVSS
RPN

DATA

THREE- D
STATE

iy

A 1 A5 P

MS9943/MS9944

AVDD

6002

AVSS AVSS
CCD%¥ay N S5 35 v i
DRVDD
o
*—ODoUT

s R
https://www.vertex-icbuy.com/
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3. JL AR k.
100
90
VDD=3.3V—"
~ 80
£ 70 1 VDD=3.0V |
3w
= / —
= 60 VDD=2.7V ="
//
50
40
10 15 20 25
KAEANH (MHz)

MS9943/MS9944 ThHFEAHI N T KFEH

MS9943/MS9944

0.50

0.25

-0.25

T

-0.50

800

1600 2400 3200 4000

MS9944 #L I DNLAFE:

0.50
0.25
0
-0.25
-0.50
0 800 1600 2400 3200 4000
MS9943 1B DNLAF
4, PR
J=N- RAS: 1.2 2013.08.02
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+
DC RESTORE INTERNAL
L VRer
6dB TO 40dB 2V FULL SCALE
1028 oz

]
i
]
! i
I 1
1 1
! :
il I T l\ |\ ;
CCDIN
—} o—+ & VGA CP ADC . ¢ DOUT
! |
| 1
1 ]
! 8BIT OPTICAL BLACK :\"'_Q cLros
| 10 DAC CLAMP '
1 1
1
i DIGITAL !
! VGA GAIN FILTERING '
! REGISTER L8 H
1 L]
1
i CLAMPLEVEL| !
: REGISTER '
CCD HEAE AT ]

4.1 BELIREHAL %

T CCD M AR 5 BN T — /MR B 7 XA B R AR 2 16 O # (11
a5 IR N . I ThRE &K B INAE CCD 15 2% LI H I e PR R ) — AN A5 B . 7ESE PR
HLER BT, RS S —A 0. TuF RS & A FE 3 MS9943 1) CCD {5 5 M AL, 7okl
A A AR AN A E U B R, nTRLKE CCD {55 M E PR AL AE 1.5V 24
4.2 MHIRBURFEA

FHIUCKAE (CDS) JZARHE CCD iyt A% 5 AR P 55 IR RE s i e ok, e REVH o S A7 M s 1+
P, KT BRIE PRI S A FIHIE ], T DU G E L, PR E S S RS AL . AWt rh
(PR RES Bl SHP AT SHD 4Rk, ERHER R BT 23 5 R A CCD Fr AAR 5 IR H S B
IETAIF T B SHP AT SHD (1) RAFIN 7772 58 CDS 1R G
4.3 W EMAL

AR FZ AL B R RS B R T R R I A i, AN RERE PR CCD R HESPAAE 5 [P
Ak, B CARRBLE: B, W AHN A AR ACE, R AR, SRS, 7 CCD 1
TSI, ADC (W% v s S5 I AR g B B SR P L B, LRRUE (45 5l i g gk 1%
IR A, B IE RS S8 DAC FFHI N ADC. ¥, S e FHIAERER N AR BEAMT AR —
R, ARSERR FIXASER R AT LA AL B8 DU Y AR A 7 2

WUERAE S AR LA AR A0 B Ha i, MS9943 IR A5 2 40 PR i v LAIE I 75 47
A bit3 KMl IXANIREEOCHIINAE, XA ZFAER IH 0] DL R n] g R 1R e 5. AT
155 PR WP EILEAT S 5 kb, VB8 —AT I UR AR . CLPOB {55 kb i tH IR A A1
3 CODAE5 MG = Ja),  HOoR T4 /M, LR 58 B /N A 20 IME TR
4.4 A/D g

MS9943/MS9944 W& — AN mnk . IKIIAER A/D #eiedt. Cm kR AILE: RN
10/12 fi7; RAEZFK 26MHz; FEATEM): 2V IR ANIRETG L S04 i) e
4.5 AR AR UK

MS9943/MS9944 $Eit T — Ny HER A 10 £, WEaiJE[l A 6dB—40dB (1) VGA, VGA [3ai R
HCEH AT SR N A A P REA TS, 1 VGA 3 a5 Ab T8/ 6dB I, AD [P AE S IR(EA BE
R 1V, HAKK VGA B35 A N

VGA Gain (dB) = (VGA Code * 0.035 dB) + 5.3 dB

= B MAS: 1.2 2013.08.02
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SRR -

VGA GAIN (dB)

4.6 R HLER
MS9943/MS9944 b HJSFEE: Ims [WIEW AL, A s NI HERET . ZEIX M), I X
RAESE T, A% MS9943/MS9944 [ 7E Hi 1
BB S S A FTLL, ZEXT MS9943/MS9944 PN 4 25 47 S AT e B 1 M B vE B e B b
ZJE T KT Ims IR
5 TAF Ak
L BRAR AT AN ERINE 4 R 0 CERA HI - MS9943 ZRIAME A 32LSB, MS9944 4 128LSB)

P MR L PG R A2, LR P AL

42

[
(=4}

[
o

%)
Fs

-
@

-
N

[=2]

MS9943/MS9944

/ 4
7~
0 127 255 383 511 639 767 895 1023
VGA R il 2

B Hihik (A2A1A0) | H¥sfir Ditie
DO WAL (0: I TAE; 1o TA78s ST RIENED
D2, D1 FHAEEL (00: 1EF; 01: fEHL; 10: SEWD
D3 MEHCSPE A RE (0 FTTF; 10 eHD
BAE 000 D5, D4 uﬂ W, B0
D6 B (0: 1&%@ L: 7P
D8, D7 MAARI 1, L2 00
DI1~D9 | WAL 2, &I 000
DO SHP/SHD iy ARRPE (0: MRHESFARG 1 i FA R0
D1 DATACLK iy A#RE (0: ARHSPARG 1 mHSPA R0
D2 CLPOB 4y A#RE (0: (RHSPARG 1 mHPA RO
Pt 001 D3 PBLK fy A MR IE (0: RHSFARG 1 M FARO
D4 AR 0 fieEs 1 =R
D5 B b AifE (0. DATACLK 8iifg; 1. i&H])
D6 Hafm s (0. —ZEflre: 1o MRS RTHD
DI1~D7 | WA, & U2 00000
AL P 010 D7~DO | HA7 HLAF MS9943/MS9944: 0=0/0LSB, 1=63.75/255LSB
VGA 1435 011 D9~DO | VGA 3 75 (0=6dB, 1023=40dB)
=) AS: 1.2  2013.08.02
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B A [ F [E]

N2 MS9943/MS9944 HiL 781 1 ] 4] «

j====== b
ccoD ! ! MS9943/MS9944 DIGITAL
! ' OUTPUTS
Vv I o
T 1 O ADCout - DIGITAL IMAGE
' — | CCDIN SERIAL PROCESSING
: : REGISTER | & INTERFACE ASIC
1 ‘ i : DATA |
A A : !
| BUFFER ! i
CDS/CLAMP
]
VORIVE| | ======- TIMING
A ccb
TIMING TIMING -
GENERATOR -
R

MS9943/MS9944 75 ELRG AL 7 b SRR A3 FF A 2k o BTy 05 2 [ LR TR R R 4, LA
P/ B PR AR L YRR 55 26 5 | A L B L b 3 | i D7 A4 ) B D o R R AR R Sl o
JHCE . MS9943/MS9944 1) HLYE B HEFE R BERL L YFRI B0 ri R A FF, A IR (0 50 AR IR Ak 2
— AT U R B E fE (2. 7V) , DUSEIRE 2. 7V [0 RV R (1 F PR fC, (R BH E R
R THAERT R R Y5 R 7 A g g s

MS9943/MS9944 Hirth 111 12 7 B0 5 W IR B K 6 2 28 KT 20pF, I 228 i 8 LAOK
AR . TR, AT IR R G PHAE N AR, RORT AR AR A g g IO B 2L
HI¥,

= B MAS: 1.2 2013.08.02
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HEIMEE
T2 MS9943/MS9944 Hf 34 1] .

[ y
— —d]‘j_— .
| OO UUooy

" =
B =
= [=
|- B9+ |
=20 I =
= g
Ly 0
Onnan I|‘1 nan
Top View Eclt;'n View
F::l[
.-rl R D=I= ]
Side View
Dimensions In Millimeters Dimensions In Inches
Symbol Min. Max. Min. Max.
A 0.700/0.800 0.800/0.900 0.028/0.031 0.031/0.035
A1 0.000 0.050 0.000 0.002
A3 0.203REF. 0.008REF.
D 4. 824 5.076 0.194 0.200
E 4824 5.076 0.1594 0.200
01 3.300 3.500 0.130 0.138
E1 3.300 3.500 0.130 0.138
k 0.200MIN. 0.008MIN.
b 0180 |  0.300 0.007 | 0012
e 0.500TYP. 0.020TYP.
L 0.324 | 0.476 0.013 | 0.019
= B fAE: 1.2 2013.08.02
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