SR

Tl —b~: 2.8Msps
EEHEEZEH: 14mW

ENERELREESERE : -40°C~125°C

n
"
B VOE—EREE
n
"

25VORERINY RE vy U T 7 LY A%EA—/N

RS 7 FIaE

7I)r—3y

IRV TIV-AI—T AR
AV=7(A0pW) v v hF o> - E—R
+v7 @BmW) vy hF oY E—R
FEBRZELL © 80dB
AZR—JADEHE: 0V~2.5V
INEHOE VY MS/Iy r—Y

| t ’ \D LTC1403/LTC 1403A

TECHNOLOGY > 4w & I et =2 U7

12w hM4AE Y I~ 2.8Msps
> 7> ADC
I

LTC"1403/LTC1403A (¥, ZBANZHA 72 12 € b /14
Ey b, 28Msps ¥ Y 7IVA/D AV N—=FTT, 2D
FNL 2133V OM—EIFRTHEL., HEEBRIZD T
47mA T, /NMHE 10 ¥V MS Sy r =y Tt snE 7,
2N =TTy b¥YURHCIE, HEED 10pW F
TEB SN E T, ElEE & EEEE 2 /NSy iy —
P THEBIT % LTCI1403/LTC1403A 1%, EO#ER 7 7Y
=Y avIil#ELTVwET,

[FIHBR G2 80dB 22 DT, Y — A 6 2B TE 5 2
ETBIEILESTYIVE - V=T, A X%
KETEET,

INSDTFINAL AZ OV ~25V DL R—F A% %)

L £9, +AIN & —AN DI EERIEX, 77 v F
PoEFEEZTTT,

SUTPIN AV I —T7 24 ATk >TCONVY ANES

B BEE DALL 3D 16 70y 7 - A 7 VO, ZEHaRs R
=B ZEMT 20T, BHES YTV - A VI =T A AL
B F—YINEIRT a3 dH ) £9, WEWRHCZT—5% - 2 Y — L DI
n EEFEER IEERFI E LC27ay 7 -3 A 7 V2 BINARE 2G4,
B ULFTr—2 Ee I ?;R%HV?;;; 7 T28Msps D7) - 7))L - L—F
" LFTLIR TS = i
LT AT LTC 50 LTM @U=F 72/ 0 —# DESFEETT,
HOTRTOBEETNZNOFEE CFEEN B0ET.
JOvyX
10uF 3V o .
J—_l 2R 3RHEELUSFDRE
L | | ANREEE
L Voo 4
-50
i L ,
14-BIT ADG 3 SERIAL L8]~ spo . THD#2nd, STOR
A & OUTPUT B Vil
I — = PORT o 08
S 74
" ; -80 /| i il
25V TIMING o £ S e
. = L L=t
10uF REFERENGE LOGIC 92 =T
SCK —98 1 i
IWI 1403A TAO1 -104
EXPOSED PAD 0.1 1 10 100
III FREQUENCY (MHz)

1403A TAO2

1403fb
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LTC1403/LTC1403A

X R A TEAS

(Note 1.2)

BIREE(VDD) oo

7FAT ANEE

TIGIVANBE .o
TYZIHENEE oo
HBET o

ENERE S

LTC1403C/LTC1403AC.................
LTC1403I/LTC1403Al....................
LTC1403H/LTC1403AH ................
RIEFBEEE. ..o
U—RNEE (FHMF.10%)

—0.3V~ (Vpp + 0.3V)
-0.3V~ (Vpp + 0.3V)
-0.3V~ (Vpp + 0.3V)

INVT—2 | 3EERR

TOP VIEW

AN ZE}
Vrer 3]
GND 4!

GND 50—

ANt 1——————7 |5 10 CONV

139 SCK
I8 sbo
}37 Vibp
i|B6 GND

MSE PACKAGE
10-LEAD PLASTIC MSOP
Tymax = 150°C, 04 = 40°C/W

EXPOSED PAD IS GND (PIN 11)

MUST BE SOLDERED TO PCB
ORDER PART NUMBER MSE PART MARKING
LTC1403CMSE LTBDN
LTC1403IMSE LTBDP
LTC1403HMSE LTBDP
LTC1403ACMSE LTADF
LTC1403AIMSE LTAFD
LTC1403AHMSE LTAFD

Order Options Tape and Reel:Add #TR
Lead Free: Add #PBF Lead Free Tape and Reel:Add #TRPBF
Lead Free Part Marking: http://www.linear-tech.co.jp/leadfree/

SOEVEMEREFRE CRESND T/ M ROV EABE WA EL LI,

avN—52454

o I2ENMFREEFDRBIEZRRYT 5. ZNLUNE Ty = 25°CTDIE. RERU 77 L A EREK Vpp = 3V

LTC1403 LTC1403H LTC1403A LTC1403AH
PARAMETER UNITS
MIN TYP MAX| MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
Resolution (No Missing Codes) e 12 12 14 14 Bits
Integral Linearity Error (Notes 4, 5, 18) ® -2 025 2 | -2 025 2 | -4 05 4 | -4 05 4 LSB
Offset Error (Notes 4, 18) e -10 1 10 |20 %2 20 |20 = 20 | -30 = 30 LSB
Gain Error (Note 4, 18) ® 30 5 30 |40 #5 40 60 10 60 | -80 =+10 80 LSB
Gain Tempco Internal Reference (Note 4) +15 +15 +15 +15 ppm/°C
External Reference +1 +1 +1 +1 ppm/°C
7Fag AN
o I ENMEREEE DMRIBIEZEKT Do TNUMNET, = 25°CTDAE, Vpp = 3V
SYMBOL PARAMETER CONDITIONS MIN TYP MAX | UNITS
Vin Analog Differential Input Range (Notes 3, 9) 2.7V <Vpp < 3.3V ® 0to25 v
Vem Analog Common Mode + Differential Input Range (Note 10) 0toVpp V
I Analog Input Leakage Current ° 1 HA
Cin Analog Input Capacitance 13 pF
taca Sample-and-Hold Acquisition Time (Note 6) ° 39 ns
tap Sample-and-Hold Aperture Delay Time 1 ns
tITTER Sample-and-Hold Aperture Delay Time Jitter 0.3 ps
CMRR Analog Input Common Mode Rejection Ratio fiy = TMHz, V) = 0V to 3V -60 dB
fiy = 100MHz, V) = 0V to 3V -15 dB

1403fb

2

LY N
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LTC1403/LTC1403A

ATV IRE
o I ENMEREFE DRIBIEZEKRT Do ZNUINIET, = 25°CTDAE, Vpp = 3V
LTC1403/LTC1403H LTC1403A/LTC1403AH
SYMBOL |PARAMETER CONDITIONS UNITS
MIN TYP MAX | MIN TYP MAX
SINAD Signal-to-Noise Plus 100kHz Input Signal 70.5 73.5 aB
Distortion Ratio 1.4MHz Input Signal 68 70.5 70 73.5 aB
1.4MHz Input Signal (H Grade) 67 70.5 69 73.0 dB
100kHz Input Signal, External Vggr = 3.3V, 72 76.3 aB
Vpp = 3.3V
750kHz Input Signal, External VRgr = 3.3V, 72 76.3 dB
Vpp = 3.3V
THD Total Harmonic 100kHz First 5 Harmonics -87 -90 aB
Distortion 1.4MHz First 5 Harmonics -83 -76 -86  -78 aB
SFDR Spurious Free 100kHz Input Signal -87 -90 dB
Dynamic Range 1.4MHz Input Signal -83 -86 dB
IMD Intermodulation 1.25V to 2.5V 1.25MHz into Ay*, OV to 1.25V, -82 -82 dB
Distortion 1.2MHz into Ay~
Code-to-Code VRer = 2.5V (Note 18) 0.25 1 LSBrus
Transition Noise
Full Power Bandwidth VN = 2.5Vp.p, SDO = 11585LSBp_p (Note 15) 50 50 MHz
Full Linear Bandwidth S/(N + D) = 68dB 5 5 MHz
REB) 77 A%
o I ENMEREFE DRIBIEZEKT Do TNUMNET, = 25°CTDAE,Vpp = 3V
PARAMETER CONDITIONS MIN TYP MAX UNITS
VRrer Output Voltage lour=0 2.5 v
VRrer Output Tempco 15 ppm//°C
VRer Line Regulation Vpp =2.7V 10 3.6V, Vger = 2.5V 600 pvn
VRrer Output Resistance Load Current = 0.5mA 0.2 Q
VRer Settling Time 2 ms
TIRIVANELUCTI2IVHER
o I ENMEREFE DRIBIEZEKRT Do ZNUINIET, = 25°CTDAE, Vpp = 3V
SYMBOL |PARAMETER CONDITIONS MIN TYP MAX UNITS
ViH High Level Input Voltage Vpp = 3.3V e 24 Vv
Vi Low Level Input Voltage Vpp=2.7V ® 0.6 V
I Digital Input Current Viy=0Vto Vpp ® =10 HA
Cin Digital Input Capacitance 5 pF
Vou High Level Output Voltage Vpp =3V, lgyt =-200pA ® 2.5 2.9 \Y
VoL Low Level Output Voltage Vipp = 2.7V, gyt = 160pA 0.05 V
Vpp = 2.7V, gyt = 1.6mA ([ 0.10 0.4 V
loz Hi-Z Output Leakage Doyt Voyr = 0V to Vpp ® =10 HA
Coz Hi-Z Output Capacitance Doyt 1 pF
Isource | Output Short-Gircuit Source Current Vour =0V, Vpp = 3V 20 mA
Isink Output Short-Gircuit Sink Current Vour=Vpp =3V 15 mA

1403fb

LY N
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LTC1403/LTC1403A

ESEESES
o ILEMEREHEF DR IBIEZRIRT 5, TN IT, = 25°CTDIE, (Note 17)
SYMBOL |PARAMETER CONDITIONS MIN TYP MAX UNITS
Voo Supply Voltage 2.7 3.6 V
Iop Positive Supply Voltage Active Mode ) 47 7 mA
Active Mode (LTC1403H, LTC1403AH) o 5.2 8 mA
Nap Mode ® 1.1 15 mA
Nap Mode (LTC1403H, LTC1403AH) o 1.2 1.8 mA
Sleep Mode (LTG1403, LTC1403H) 2 15 pA
Sleep Mode (LTC1403A, LTC1403AH) 2 10 HA
Pp Power Dissipation Active Mode with SCK in Fixed State (Hi or Lo) 12 mWw
I
o ILENMEREHEFEDRIBIEZRIRT 5. TN IT, = 25°CTDIE, Vpp = 3V
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
fsampLe(vax) | Maximum Sampling Frequency per Channel (Conversion Rate) ® 28 MHz
trurougHpuT | Minimum Sampling Period (Conversion + Acquisiton Period) ° 357 ns
tsck Clock Period (Notes 16) ®| 1938 10000 ns
toony Conversion Time (Note 6) 16 18 SCLK cycles
ty Minimum Positive or Negative SCLK Pulse Width (Note 6) 2 ns
ty CONV to SCK Setup Time (Notes 6, 10) 3 ns
t3 Nearest SCK Edge Before CONV (Note 6) 0 ns
iy Minimum Positive or Negative CONV Pulse Width (Note 6) 4 ns
tg SCK to Sample Mode (Note 6) 4 ns
tg CONV to Hold Mode (Notes 6, 11) 1.2 ns
t7 16th SCK1 to CONV1 Interval (Affects Acquisition Period) (Notes 6, 7, 13) 45 ns
tg Minimum Delay from SCK to Valid Bits 0 Through 13 (Notes 6, 12) 8 ns
tg SCK to Hi-Z at SDO (Notes 6, 12) 6 ns
t1o Previous SDO Bit Remains Valid After SCK (Notes 6, 12) 2 ns
tyo VRer Settling Time After Sleep-to-Wake Transition (Notes 6, 14) 2 ms

Note 1: #ENHRAERICIEE S NIMBEZBZ 2 X b L RET/\A R ITKKFER
BEZ5 A 2TRENDH D, REAICDI > TIENRRXEREFHICEBIT E. T
NARADIEBEEFMICBREEZSZ D TRENH D,

Note 2: EE(EIF T NTCGNDZEEL T B,

Note 3: SNSDEYNGNDL DIEWMENVppZEB X 2EZ &5 &, WERY
AA—RICEL>TITVTEINS, FEREFZYFF v 7L TI00mA~
GNDOERKcFVppZBA 2 BEEZIDIRS &N TE 3,

Note &: A7 €Y hEXOTILAT —ILHRIET VT IL - TY ROAN AT E
U TAN Z#EM U IcREETARER25V) 7 7 LY X Z2ERL TAIES 1 5,
Note 5: TN BEARIMEIFAEE2.55V) 7 7 L Y A TTF R K Sh, {mEMROER
DIV RRAY M Z@BBETIERNSOI—RDREEE L TERIND. R
ERFEFROFOLNSAESND,

Note 6: 225t EREES N TWLB A, TR ME TR,

Note 7: #EEE BN ESRA

Note 8: 7 OV ANEHIZAN EANDEREZEE UL TEERI NS,

Note 9: At EAN DIEREBEEIE C DEHRNICR T NIEE SR,

Note 10: 3nsKENFFB S NZHE. BAT—F31/Av T - YA T L&

KN 2, 70YvIDNERRED & Z(CiE. CONVASCKDHY O 7 Bl IL
5 ENBDONRETH S,

Note 11: Z/X—F viBEERE U TIERW, V7 - Ik—)LRZBiET 3
2.2nsDIEFEDY, CONV to Hold modeBEN SHEINZ DT, 7/I\—F viE
EDIFSHEWL (Ins)

Note 12: H AN 27 —FFSCKOMZEEND TV I TRANL—Y - TV F
ICHRT D EAMRIES N T WS,

Note 13: ANES =R T 2HEIF16FBE DI END /Oy VIC k> TH
BmEn, TROIALEENDTYITKRT T %,

Note14: SCKOM T 1 7 LU L& S OB EMETII0FOGE,. WHY 77 L
VREAY—=T - E=RDNS T AT Y TEINSTRET %o

Note 15: 7))L - /XU —Figi&ElIE. 2.5Vp.p AN IEZKKE THI O — R OIRIEA
3ABICKET 9 2 K E,

Note 16: ZHRFIIRK I Oy VHEIC K > T F OV HREMNMRIES N5,

HATFT—YEARREC/7OY VHEBAZRTEIEBRITEHMB I ENT
=5,

Note 17: Vpp = 3V. fsampLe = 2.8Msps.

Note 18: LTC1403Ald. 14Ew h#EEE (1LSB=152uV) T. LTC1403(&12E
NfEeE (1LSB=610pV) THIE. MEI NS,

1403fb
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LTC1403/LTC1403A

RN L RERT I

Ta = 25°C. Vpp = 3V(LTC1403A)

ENOBZ &L USINADE A TR 2L

74

7

68

65

62

59
56

\
9.0
85 \

\

53

50
100

0.1 1 10
FREQUENGY (MHz)

1403A GO1

SNREANRERH

S~

74

™N

7

68

65

62

SNR (dB)

59

56

53

50
0.1 1 10

FREQUENCY (MHz)

100

1403A G03

1.4MHzA 71 &1.56MHZA D DFE
IMD 40967K-1 > RFFTZ0w b

2.8Msps

MAGNITUDE (dB)

-100

ki LT

U ey

-120

0 350k 700k

FREQUENCY (Hz)

1.05M 1.4M

1403A GO6

THD. 2R E LV IREANRRE

I

THD, 2nd, 3rd (dB)

0.1 1 10
FREQUENCY (MHz)

100

1403A G02

98KHz1E3%i%40967R1 >
FFTZ70O0v

2.8Msps

MAGNITUDE (dB)

350k

700k
FREQUENGY (Hz)

1.05M 1.4M

1403A Go4

WoEREEHEANI—R
10
08
06 i

0.2

|
o
o

-0.4 L

DIFFERENTIAL LINEARITY (LSB)

| |
el
© o

|
-
o

4096 8192

OUTPUT CODE

12288 16383

1403A G13

MAGNITUDE (dB)

INTEGRAL LINEARITY (LSB)

SFDR (dB)

SFDRE AN FREREL
104

98
92
86
80
74
68 X
62
56
50

44
0.1 1 10

FREQUENCY (MHz)

100

1403A G17

1.3MHzIE %K 40967R- > b
FFTZ70v k

2.8Msps

-100
-110
-120

iWilM.ﬂuMlﬂhL\ﬂn.mltllnmliuﬂuIMI\Lmltllih

350k 700k 1.05M  1.4M
FREQUENCY (Hz)

1403A GO5

BEoEREEHENTI—R

4096 8192

OUTPUT CODE

12288 16383

1403AG14
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LTC1403/LTC1403A

RN L RERT I

Ta = 25°C. Vpp = 3V(LTC1403A)

WRELCESERIEETIERE SINAD & TR E
® [18 CLOCKS PER CONVERSION % %0
4 | /‘, 79
3 MAX INL 78 |1 EXTERNAL Vggr = 3.3V fiy~fg/3
; B ZNm " A
= P EXTERNAL Vpgr = 3.3V fiy~fg/40
21 = 76 \_/\ ~_
> T
E 0 =75 TN N
D — @ 74 SN
S 1 | | | | MNDNL 73 ~ N
~~ N
’\.—\ q N \\
=3 M T 72 [ INTERNAL Vggr = 2.5V fiy~fg/40 \
4 - 7 S DR T ~
|| . INTERNAL Vg = 2.5V fiy-fs/3
20 2.2 24 26 2.8 3.0 32 34 36 38 4.0 2.0 22 24 26 2.8 3.0 3.2 34 36 3.8 4.0
CONVERSION RATE (Msps) CONVERSION RATE (Msps)
1403A G15 1403A G16
Ta=25C.Vpp = 3V(LTC1403&LTC1403A)
2.5Vp.p N7 —F1EiE CMRR &R S PSRREFEAE S
12 0 -25
_30 N
6 -20 ]
0 SN pari 3 f
= -40 -40
= -6 —_ /’ .
o (=2} /1 )
=) = / = 45
S 12 N = -60 3 =
: 2 /’ % _50 / i RN
s -18 5 / &
= 3 -80 y 55
/
24 | \
ki -60
-100 = \
=30 —65 \
N
-36 -120 =70
M 10M 100M 16 100 1k 10k 100k 1M 10M 100M 110 100 1k 10k 100k 1M
FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz)
1403A GO7 1403A G08 1403A G09
VI77LYRABRELETHER U77LoRAEEEV VppBEIRERETIRRE
2.4902 2.4902 6.0
55
2.4900 2.4900 pE—— _ 50 E——
— £ 45 —
e — |
2.4898 2.4898 ] £ 40
~— d o
s I = / & 35
< \ ~ oD
52,4896 ~~ 1£.2.4896 3 30
< o >
> > / T 25
2.4894 2.4894 5 20
/ 215
=
2.4892 2.4892 1.0
05
2.4890 2.4890 0
0 0204 060810 1.2 1.4 16 1.8 20 26 28 30 32 34 36 0 0408121620 24 28 32 36 4.0
LOAD CURRENT (mA) Vpp (V) CONVERSION RATE (Msps)

1403A G10

1403A G11 1403A G12
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LTC1403/LTC1403A

12
AN (£ 1) @ JERIET S 7 AT, AN IR AN 25

HEIZ LT OV ~ 2.5V DEFHRIE. 0V ~ Vpp D FAHIRIE
THRIEBEEL £9,

AN (B> 2) : KEE7Fa 7 Ad, A 1d AT % HiHE
2 LT 25V~ 0V DEFHRIE, 0OV~ Vpp D FHIRIHE
THREAICEFEIEL £9,

VRer (E>3) 1 25VINEBY 77 L v A, 10uF £ 7 3 v
geavyyy (£741F01pFX€7 3y 7 & 10uF ¥~
FI e ay 7Ty olidlEEit) ©GND B X UOUINHD
rwrtasg e 53R e L —=vIitN4 AL E T,
2.55V~ Vpp DM 77 LV ATEH—=N"—=F 57347
THLIEMNTEET,

GND (E>¥5. 6. 11) : 79V FEBXUEH v F, 2
NoDry7 78 EVERBH Ny FIZEET N AT
DYNHDZRNTZ7 Vv F - L=V ICERT 2081 H
DET, TrHuEEERE T YVHIESERD
NSDEVZFHNDE I EICHBELTLEZ O,

Vpp (E>7) : 3VIEEKE, CoR—-EHLEryTFv 7
BRIV EMBLET, IOnWF 73y 7 - avysFri
(72120 IuWFXL 73Sy 7 E IOuFZ - avrFoy

DA HNEESE) TGND BXOUINHO Ry Fa s - J
FYR e TL=VIINANALET, W7 a7 Eii
EFCANINESBRNIOE V2N G I LICHE
LTSV, 0IpF NA R R = avyFrHider 6t
Y 7IZTELRRINEDTTIRET 2 L) IiHERE L TXL
7ZEN,

SD0 (Ev8) :AY—AFT—=F -2 U7 - T—=FHI],
BHHTF—% - 7 — R, iR ZHoOBHBIED ANt
EAN DT TR ANMDEERL THET,

SCK (E>9) : Ao may 7 A, Bfa7ax 2 z2itEd
T b EB)Zy PN T— 2 I I L £,
TTL L)L (<3V) 8L U3V CMOS L _VIZIVE L £
T A EDISNVRIZ L STARA) =T 672477y
7LET,

CONV (E>10) : Z8afiln, 26 B3 Ty TATF
UG5 2R LT, BHEFIR L 3, TTL L)L (<3V)
BXO3VCOMOS L LIS L £ 3, SCK 23“H” > “L”
WCHEESNTIRET 2 DDV ABH B E, F v T E—
FZFmL £9, SCK2S “H” 2> “L” IZ[EE I /iR
T4 DOV ABH B E. A —F - — Fa2BHL
L%7,

J0vIX

LTC1403A

10uF 3V
L

14-BIT ADC

THREE-
STATE
SERIAL |—{8]— sDo
OUTPUT

PORT

14-BIT LATCH

2.5V

REFERENCE

10f— CONV

TIMING
LOGIC

SCK

1403A BD

[11]
EITEXPOSEDPAD
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LTC1403/LTC1403A

2AZVTH

LTC14039 1=V K
I to
[~ t7 —
| - |
16 17 1 2 3 4 5 6 8 9 10 11 12 13 14 15 16 17 18 1
SCK ; |
14— ’<— t5 | e
CONV
tg—>| fe— taca
INTERNAL
S/H STATUS SAMPLE HOLD SAMPLE HOLD
tg—>| |=— ty9 —> ‘4— —>| |1 | | |19
_ SDO REPRESENTS THE ANALOG INPUT FROM THE PREVIOUS CONVERSION )
§00 i ‘Dﬂ (D10 X D9 X D8 X D7 X D6 X 05 X D4 X D3 X D2 X Dt X D0 X X ) L>‘— e
| 14-BIT DATA WORD ‘
tconv
tTHROUGHPUT
*BITS MARKED "X" AFTER DO SHOULD BE IGNORED.
LTC1403AY 1=V K
— ty
~t)—
%‘ ~ *‘ ‘*h ‘
16 17 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 1
SCK ; |
tg —>| ‘4— t5 -
CONV
tg—>| e itACQ
INTERNAL
S/H STATUS SAMPLE HOLD SAMPLE | HOLD
tg—>| |- ty90—> ‘4— | |1y | | <19
SDO REPRESENTS THE ANALOG INPUT FROM THE PREVIOUS CONVERSION
Hi-Z — Hi-Z
$00 ‘013 (012 X D11 X D10 X D9 X D8 X 07 X D6 X D5 X D4 X D3 X D2 X D1 ) ﬂ>‘— e—_
| 14-BIT DATA WORD ‘
tconv
tTHROUGHPUT
Fv T E—RER)=T - E—RDiEH
SLK 1 1
—»‘ ‘<— t — ‘4— t
CONV I | I | | | I | I | I |
NAP | ] | |
SLEEP | ¢ 1
ti2 }
VREr \)\/Q’ 1403A TD02
NOTE: NAP AND SLEEP ARE INTERNAL SIGNALS
SCK& SDOFEI DIEFE
SCK SCK
7 ViH ViH
[— tg—>|
110> < tg —»|
VoH 90%
SDO SDO
VoL 10%

1403A TD03

1403fb
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LTC1403/LTC1403A

7 )r—a1ER
PZFAJANDRZAT

LTC1403/LTCI1403A D787 > v 7 AJNFFHIC F 7 4
TTEET, AMPBEFHDHLZ Y IZ7ILZ v FASN
ELT (Thbb AN ANZEH) P74 70[ETT,
MG DXEE7 Fa 7 A AN & AN IZFEFEICS > 7Y
VIZENET, WMAFDOANICHEMEE B A ARERES1Z
BN - F—)L FEKORBEREIC L > RIS N E
T, BHOKLYICY Y L e F— )L avFrgr
FET B, ANITIZ 1 OD/NIBEBRANSAL 7034
F9, Bffarh, 7rua ANEHb TR — 78R L
PN EEA, FIATHEDY =« L VE=F VR

IMEWIEA L, LTC1403/LTC1403A DA ZEE R 7 4
TITEHIEMTEET, V—A - A4 VYE=F 2 2B
T 5 e, PERHMLEST, V=R - A vE=FV
AE EF S, ERRZ RN T 512, Ny 7 7 -
TY 7 RMEHTIRNERDH D £, BELREME, TS
QAN R IAT TP 7D, NS RERAAL 7

DIFEAE L 2 te. KD
oI ETT (RRKAL—7v b L—F2E2IC
., B PV TN 9ns TH B L), ASTT v E
RIFFIZIZ, 7y 71k > T/ A4 AREFAWEADIE Z 5
ZEICHDHEBLTLEZ Y,

ART T DER

WL OPDOEREMNEERICANIUL, ATV 7R
BIGERTEZT, ¥F. v 7V -avyryz
FETIRICT v 7 THRET ZEEA L 7 OIRIE %
IR 270z, PV — 7 liE kSR 4 v~
E—% VR (<100Q) ZFfO7 v 7 RBEIRLET, L
ZAE, FfE 1 & 5SOMHz D=5 4 7 A Vg% b o
7/7%ﬁmt%%n\WWﬂT@&ﬂ4ye—Vy

A3 100Q KTHL2LERH D T, H 1 DDHER
iz, RRALV—=7 v b - L=+ 2B 3700150 7%
IMEE2 bV v ZIR R RRET 2 121, BV — 77HEiIE
40MHz X W KREL BTN RS \nwZ LT3, (Kl
FR7 v T RMAHT 28546, Bl ZHoB o % R
CTUE, RV V700D ZREL EBZ EBT
Z ¥ 9, LTCI403/LTCI403A %2 F 94 7§ 5 7- 9 D
BARTVTOERIE, 77V = a VIIREFL £,
—flc, TV = avii2onAaFaY —IcoEE
NEFI, ¥4 F Iy 7P ROEELACT 7Y 7 —
avi, DCHELE MY v VRESR O EE LY A
Le FAXLY 77V r—2aryTd, UTOY R MIZ
LTC1403/LTCI403A % F 94 7 ¢ 3D L 724 X7 v
TEFLEDLLOTT, (XhFEMAERE. V=77
2P —DF—%7v 7L LinearView' " ® CD-
ROM THefitx % 7,)

ARG T B HTICELE L 2 T U

LTC®1566-1: /£ / 4 2 2.3MHz JHifEHfia — /S 2 « 7 4 L
5,

LT1630: & = 7L 30MHz L — )L+ + » « L—) )L FB
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LTC1403/LTC1403A
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01_08_01 khkkkhkkkhkkkhkkkk*k

; Files: 014SI.ASM -> 1
; bvectors.asm

; s2kl4ini.asm

; first element at 1024,
; unipolar mode

; Works 16 or 64 clock
; negative edge BCLKR

; negative BFSR pulse

; -0 data shifted

; 1’ cable from counter

; 2' cable from counter
khkkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkkkhkkk*x*x

.width 160
.length 110
.title “sinebO
.mmregs

.setsect “.tex
.setsect “vect
.setsect “buff
.setsect “resu

R e I S I Sk Ik Ik b R Sk o Sk S I I I I I I b I

403A Sine wave collection with Serial Port interface
buffered mode to avoid standard mode bug.
2k buffer size.

last element at 1023, two middles at 2047 and 0000

frames.

to CONV at DUT
to CLK at DUT

R i S I Sk kI b R Ik Sk S I I I I I I I I I

BSP in auto buffer mode”

t”, 0x500,0 ;Set address of executable

ors”, 0x180,0 ;Set address of incoming 1403 data

er”, 0x800,0 ;Set address of BSP buffer for clearing
1t”, 0x1800,0 ;Set address of result for clearing

.text ; .text marks start of code
start:
;this label seems necessary
;Make sure /PWRDWN is low at J1-9
;to turn off ACOl1 adc
tim=#0fh
prd=#0fh
tcr = #10h ; stop timer
tspc = #0h ; stop TDM serial port to ACO1
pmst = #0laOh ; set up iptr. Processor Mode STatus register
sp = #0700h ; init stack pointer.
dp = #0 ; data page
ar2 = #1800h ; pointer to computed receive buffer.
ar3 = #0800h ; pointer to Buffered Serial Port receive buffer
ard = #0h ; reset record counter
call sineinit ; Double clutch the initialization to insure a proper
sinepeek:
call sineinit ; reset. The external frame sync must occur 2.5 clocks
; or more after the port comes out of reset.
wait goto wait
;o mmmm e Buffered Receive Interrupt Routine -------------—--——-
breceive:
ifr = #10h ; clear interrupt flags
TC = bitf (@BSPCE, #4000h) ; check which half (bspce(bitl4)) of buffer
if (NTC) goto bufull ; 1f this still the first half get next half
bspce = #(2023h + 08000h); turn on halt for second half (bspce(bitlh)
return_enable
i mmmmmmm - mask and shift input data -------------------——--——-———-
bufull:
b = *ar3+ << -0 ; load acc b with BSP buffer and shift right -0
b = #03FFFh & b ; mask out the TRISTATE bits with #03FFFh
*ar2+ = data (#0bh) ; store B to out buffer and advance AR2 pointer
TC = (Qar2 == #02000h) ; output buffer is 2k starting at 1800h

if (TC) goto st
goto bufull

art ; restart if out buffer is at 1fffh

1403fb
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LTC1403/LTC1403A
7 T)r—31ER

T dummy bsend return-------------—-——-——-——-————-
bsend  return enable ;this is also a dummy return to define bsend
;in vector table file BVECTORS.ASM
;o mmmm e end ISR -——————-——--——-———-
.copy “c:\dskplus\1403\s2kl4ini.asm” ;initialize buffered serial port
.space 16*32 ;clear a chunk at the end to mark the end
;  VECTORS
.sect “vectors” ;The vectors start here
.copy “c:\dskplus\1403\bvectors.asm” ;get BSP vectors
.sect “buffer” ;Set address of BSP buffer for clearing
.space 16*0x800
.sect “result” ;Set address of result for clearing

.space 16*0x800

.end

B R R R R R R R R R

* (C) COPYRIGHT TEXAS INSTRUMENTS, INC. 1996 *

KA KA K AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AKR AR AR AR AR AR AR AR AN AN A A A A A A h KK

* *
* File: s2k14ini.ASM BSP initialization code for the ‘C54x DSKplus *
* for use with 1403A in standard mode *
* BSPC and SPC are the same in the ‘C542 *
* BSPCE and SPCE seem the same in the ‘C542 *

B R R R R R R R R R R

.title “Buffered Serial Port Initialization Routine”

ON .set 1
OFF .set !ON
YES .set 1
NO .set !YES
BIT_8 .set 2
BIT 10 .set 1
BIT 12 .set 3
BIT 16 .set 0
GO .set 0x80

B R R R R R R R

* This is an example of how to initialize the Buffered Serial Port (BSP).
The BSP is initialized to require an external CLK and FSX for
operation. The data format is 16-bits, burst mode, with autobuffering

* enabled.
*

*
*

R e I I I I R R R I e

*LTC1403 timing from LCC28 socket board with 10MHz crystal. *

*10MHz, divided from 40MHz, forced to CLKIN by 1403 board. *
*Horizontal scale is 25ns/chr or 100ns period at BCLKR. *

*Timing measured at DSP pins. Jxx pin labels for jumper cable. *

*BFSR  Pin J1-20 ~~\ ] e N N N \ e *
*BCLKR Pin J1-14 /~\_/~\_/~\_/~\_/~\_/~\_/~\_/~\_/~\_/~N\ /N SN\ N AN AN AN SN SN AN N e
*BDR Pin J1-26 --- --- ---<B13-B12-B11-B10-B09-B08-B07-B06-B05-B04-B03-B02-B01-B00>--- ---<B13-Bl2*
*CLKIN Pin J5-09 ~~~~~ \ [ \ [ \ [ \ [ \ [ *
*C542 read 0 B13 B12 B11 B10 B09 B08 BO7 BO6 B05 B04 B0O3 B02 BO1l BOO O 0 B13 Bl2*

* *

1403fb
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* negative edge BCLKR

* negative BFSR pulse

* no data shifted

* 1’ cable from counter to CONV at DUT

* 2’ cable from counter to CLK at DUT

*No right shift is needed to right justify the input data in the main program *

*the two msbs should also be masked............. .. ..., *
KAk hkhkhkhkhkhkhhk kA Ak hhkhhhhkhhkhkhkhkhk ko hkhkhhkhkhkhkhkhkkhkhkhkhh ko hkhkhk Ak hk ko ko hkhhkhhkhkhk ko hkhkhkhkhkhkhhhkhkhkhkdkdkhkhkhkhkhhhkhkhkhkrdkhkhkhkhkhkhkhkhkhkrkhhhkkk*k

*

Loopback .set NO ; (digital looback mode?) DLB bit
Format .set BIT 16 ; (Data format? 16,12,10,8) FO bit
IntSync .set NO ; (internal Frame syncs generated?) TXM bit
IntCLK .set NO ; (internal clks generated?) MCM bit
BurstMode .set YES ; (1f BurstMode=NO, then Continuous) FSM bit
CLKDIV .set 3 ; (3=default value, 1/4 CLOCKOUT)

PCM_Mode .set NO ; (Turn on PCM mode?)

FS polarity .set YES ; (change polarity)YES="""\ /""", NO=__ /"\
CLK polarity .set NO ; (change polarity)for BCLKR YES= /*, NO=~\
Frame_ ignore .set 'YES ; (inverted !YES -ignores frame)

XMTautobuf .set NO ; (transmit autobuffering)

RCVautobuf .set YES ; (receive autobuffering)

XMThalt .set NO ; (transmit buff halt if XMT buff is full)
RCVhalt .set NO ; (receive buff halt if RCV buff is full)
XMTbufAddr .set 0x800 ; (address of transmit buffer)

XMTbufSize .set 0x000 ; (length of transmit buffer)

RCVbufAddr .set 0x800 ; (address of receive buffer)

RCVbufSize .set 0x800 ; (length of receive buffer)works up to 800

*

* See notes in the ‘C54x CPU and Peripherals Reference Guide on setting up

* valid buffer start and length values. Page 9-44
*

*

KAk Kk hkhkhk ko hk ko k ko k ko k ko k ko k ko h ko h ko k ko hk ko hkhkhk ko hk ko hkhkhkhkhkhkkkhkhkhkhkhkhkhkhkhkhkhkhkrhkrkhkrkhkhkhkxhkxkxk

.eval ((Loopback >> 1) | ((Format & 2)<<1) | (BurstMode <<3) | (IntCLK <<4) | (IntSync <<5)) ,SPCval
.eval ((CLKDIV) | (FS polarity <<5)| (CLK polarity<<6)| ((Format & 1)<<7)| (Frame ignore<<8) | (PCM Mode<<9)),SPCEval
.eval (SPCEval]| (XMTautobuf<<10) | (XMThalt<<12) | (RCVautobuf<<13) | (RCVhalt<<15)), SPCEval

sineinit:
bspc = #SPCval ; places buffered serial port in reset
ifr = #10h ; clear interrupt flags
imr = #210h ; Enable HPINT,enable BRINTO
intm = 0 ; all unmasked interrupts are enabled.
bspce = #SPCEval ; programs BSPCE and ABU
axr = #XMTbufAddr ; initializes transmit buffer start address
bkx = #XMTbufSize ; initializes transmit buffer size
arr = #RCVbufAddr ; initializes receive buffer start address
bkr = #RCVbufSize ; initializes receive buffer size
bspc = #(SPCval | GO) ; bring buffered serial port out of reset
return ;for transmit and receive because GO=0xCO

R e I I R I I I I I I R I I R

; File: BVECTORS.ASM -> Vector Table for the ‘C54x DSKplus 10.Jul.96
; BSP vectors and Debugger vectors
; TDM vectors just return

R e I I R I I R I R

; The vectors in this table can be configured for processing external and

; internal software interrupts. The DSKplus debugger uses four interrupt

; vectors. These are RESET, TRAP2, INT2, and HPIINT.

; * DO NOT MODIFY THESE FOUR VECTORS IF YOU PLAN TO USE THE DEBUGGER *

1403fb
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; All other vector locations are free to use. When programming always be sure

; the HPIINT bit is unmasked
; host PC interact.

(IMR=200h) to allow the communications kernel and
INT2 should normally be masked (IMR(bit 2) = 0) so that the

; DSP will not interrupt itself during a HINT. HINT is tied to INT2 externally.

reset

nmi

trap2

int0

intl

int2

tint

brint

bxint

trint

txint

int3

hpiint

.title “Wector Table”
.mmregs

goto #80h ;005
nop

nop

return enable ;04;
nop

nop

nop

goto #88h ;08;
nop

nop

.space 52*16
return enable ;40;
nop

nop

nop

return enable ;44;
nop

nop

nop

return enable ;48;
nop

nop

nop

return enable ;4C;
nop

nop

nop

goto breceive ;50;
nop

nop

nop

goto bsend ;54;
nop

nop

nop

return enable 758;
nop

nop

nop

return enable 7 5C;
nop

nop

return enable ;60;
nop

nop

nop

dgoto #0e4h ;64;
nop

nop

RESET * DO NOT MODIFY IF USING DEBUGGER *

non-maskable external interrupt

trap2 * DO NOT MODIFY IF USING DEBUGGER *

;0C-3F: vectors for software interrupts 18-30

external interrupt int0

external interrupt intl

external interrupt int2

internal timer interrupt

BSP receive interrupt

BSP transmit interrupt

TDM receive interrupt

TDM transmit interrupt

external interrupt int3

HPIint * DO NOT MODIFY IF USING DEBUGGER *

.space 24*16 ;68-7F; reserved area

1403fb
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1y r— Itk

MSE/\yr—
10E> - TZXF Y MSOP
(Reference LTC DWG # 05-08-1663)

BH/\yR-AT30D
EmE
2.06 +0.102

2.794 +0.102 0.889 +0.127
Ve 5 .889+ 0.
(110 £.004) (.035 +.005)

1 (:081 % .004)

Eﬁlﬂ_ﬁl 1.83+0.102

072+ .004

jeiiiiaia Ll
2 2.083+0.102 3.20-3.45
+ (082£.004) (.126-.136)

S

l [I:l 10
0.305+0.038 | 0.50 3.00+0.102
(.0197)

‘.U'

w

=

IN

(0120=.0015) " (118 .004) 0,497 + 0,076
TYP BSC (NOTE 3) =~ (0196 + 003)
HEETBEM/ Oy R LA 7R ] TR
4.901.152 3000102
(193 + 006) (.118 +.004)
(193 £.006) (NOTE 4)

(010) 0°-6°TYP

(.021 % .006) (043) (:034)
DETAIL “A” MAX REF
0.18
(o |
; BOMIEH——————
A 017-027 || 4 0.127+0076
(007-011) ) ) (.005 % .003)
- TYP (01797) —> | MSOP (MSE) 0603
JEEC: ’
1. HEEIURA— MU/ (> F) BSC

2. MIFRF EIFERLD
3. PIRITIFE—ILRD/INU REER, K37 — hDN)ZE TN
E—ILRD/N ZEHER, Feld — D/ E BT RT0.152mm (0.006") Z#BA /RN &
4. PEICE U — REIONY £l FREEZ & R0
U — RO/ K lFZRHEERIE B R7T0.152mm (0.006") Z#BZIZW\ &
5. U—ROHBE(BF&DY — ROEH)IEH&RA0.102mm (0.004") THBI &
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EER
BRES EL: R
ADC
LTC1608 16E b, 500ksps’$7 LILADC +5VETR, £2.5V A3, 90dB SINAD
LTC1604 16 b, 333ksps’$7 LILADC £5VETE, 2.5V A,8,90dB SINAD
LTC1609 16E b, 250ksps> V) 7V ADC SV RET R NA R —F /22K =T A )]
LTC1411 14E 1, 2.5Msps”$7 LILADC SVEIRATHE 2 232, 80dB SINAD
LTCl414 14Ey b, 2.2Msps’$7 LIVADC 5V, 2.5V 2,8, 78dB SINAD
LTC1407/LTC1407A 12/14E b 3Msps[HRi > 7Y 7’ ADC 3V.2F v RIVEE], 14mV MSOP/ Sy —3
LTC1420 12E I, 10Msps”$7 LILADC SVEIRATHE 2 282, 72dB SINAD
LTC1405 12E b, 5Msps’$7 LILADC SVOBR AR 2,8 115mW
LTC1412 12 b, 3Msps’$7 LI)LADC +5VARIR, +2.5V A%, 72dB SINAD
LTC1402 12Ey . 2.2Msps Y 7)VADC SVE7AZE5VETR, 4.006VE I3 £2.5V AR
LTC1864/LTC1865 16E 1, 250ksps> ) 7 )LADC SVEIR, 1F72132F v %)L, 4.3mV MSOP/ Ry 7y —
DAC
LTC1666/LTC1667/LTC1668 | 12/14/16E I, 50Msps DAC 87dB SFDR. 20ns & MY > 7Rl
LTC1592 16EY b, >V 7L SoftSpan™ Igyt DAC +1LSB INL/DNL, V7 ;7 = 78R ] a2 28>
U77LYA
LT1790-2.5 CAIANRT =2 Y=R )7 7LV A SOT-23 A0 | 0.05% RS, 10ppm BV 7 -
LT1461-2.5 FABEEEY 7 7LV A 0.04%WIHARS L 3ppm F U 7 b
LT1460-2.5 2AIUNR) =)= REEV T 7LV A 0.1%WAKEEE 10ppm F Y 7 b
SoftSpanig =75 / AV —HDOBEIETT,
1403fb
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