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FEATURES
SNR = 65 dB @ fiy = 70 MHz @ 210 M5P5
EMOB of 10.6 @ fin = 70 MHz & 210 MSPS (-0.5 dBFS)
SFDR = 80 dBc @ f = 70 MHz & 210 M5PS5 (-0.5 dBFS)
Excellent linearity:
DML = +0.3 L5E [typical)
INL = 0.5 L5B (typical)
2 output data options:
Dtlfull.iplﬂibd 3.3V OMOS5 outputs each @ 105 M5PS
Interleaved or parallel data output eption
LVDS at 210 MSPS
700 MHz full-power analog bandwidth
On-chip reference and track-and-hold
Power dissipation = 1.3 W typical & 210 M5PS
1.5V input voltage range
3.3V supply operation
Dutput data format option
Data sync input and data clock output provided
Clock duty cycle stabilizer

GEMERAL DESCRIPTION
The ADS43D is a 12-hit, monolithic, nn'rpll.rl.g arl.:ﬂug-ur-iligila]

converter (ADC) optimized for high performance, low power,
and ease of use. The product operates up to a 210 M5PS
conversion rate and is optimized for outstanding dynamic
performance in wideband carrier and broadband systems. All
necessary functions, inchuding a track-and-hoeld (T/H) and
reference, are included on the chip to provide a complete
conversion solution.

The ADC requires a 3.3 V power supply and a differential
ENCODE elock for full performance operation. The digital
outputs are TTLACMOS or LVDS compatible and suppaort either
twos complement or offset binary format. Separate output
power supply pins support interfacing with 3.3 W CMOS logic.

Two outpul buses support demultiplexed data up 10 105 MSPS
rates in CMOS made. A data sync input is supported for proper
autpul data port alignment in CMOS musde, and a data clock
wutput is available for proper output data timing. n LYDS
maode, the chip provides data at the ENCODE elack rate.
Fabricated on an advanced BiCMOS process, the ADS430 i
available in a 100-lead, surface-mount plastic package

(100 e-PAD TOFP) specified over the industrial temperature
range (=407 o +857C).
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APPLICATIONS

Wireless and wired broadband communications
Cable reverse path

Communications test equiprment

Radar and satellite subsystems

Power amplifier linearization

PRODUCT HIGHLIGHTS

1. High performance.
Maintains 65 dB SNR @ 210 M5PS with a 65 MHz input.

1 Low power.
Consumes anly 1.3 W @ 210 M5PS.

3. Easeof use
LVDS output data and output chock signal allow interface
to current FPGA technology. The on-chip reference and
sample-and-hold provide flexibality in system design. Use
of a single 3.3V supply simplifies system power supply
design.

4. Ot nl:'mrtﬁu {OR) feature.
The OF output bit indicates when the input signal is
beyand the selected imput range.

5. Pin compatible with 10-bit AD%411 (LY only).

DC SPECIFICATIONS

AVDD =33V, DEVDD = 3.3 ¥, Tuw = =40, Ty = +85%C, Iy = =0.5 dBFS, internal reference, full scale = 1.536 W, LVDS output e,

unless other wise noted.

Tahle 1.
ADS430-170 ADSA30-210
Test
Parameter Temp | Level | Min Typ Max Min Typ Max Unit
RESOLUTION 12 Bits
ACCURACY
Mo Missing Codes Fusll i Guarantesd Guarantesd
Offset Error 25°C 1 -3 +3 -3 +3 mv
Gair Errir 25%C | -5 +5 -5 +5 % F5
Differential Monlinearity (DML} 5370 | -1 0.3 +1 -1 0.3 +1 LSB
Full v -1 +3 +15 -1 {3 +1.5 LSB
Intesgral Monlinsarity (IML) 25°C | -1.5 0.5 +15 -1.75 0.3 +1.73 LSB
Full i =135 +05 +225 -15 +{.3 +25 LSB
TEMPERATURE DRIFT
Offset Errar Full v 5B 5B T
Gain Error Fusll v ooz ooz o"C
Reference Out (VREF) Full W +H.125-0.24 +H1 2024 mC
REFEREMCE
Reference Out (VREF) 25°C | 115 1235 13 1.15 1.235 13 v
Output Current” 57 v EN ] in mA
b Inyput Current® 257 | 20 blil pA
lsmess IMput Current? 25°C | 16 50 16 5.0 A
AMALDG INPUTS [WIN+, VIN-)Y
Differential Input Valisge Range Fusll v 1.536 1.536 W
[55 = GHIY
Differential Input Voliage Range Full v 0.756 0.756 v
(55 = ANDD)
Input Cammaon-Made Voltage Fusll Wi 165 1B 19 165 1B 9 ¥
Input Resistance Full i 22 3 3E 232 3 ia k¥
Input Capacitance 25 v 5 5 pF
POWER SUPPLY (LVDS Maode)
AYDD Full 1 3 i3 36 32 i3 i6 ¥
DREVDD Fusll v i i3 36 30 i3 36 L
Supply Currents
Lo (ANVDD = 3.3 V)4 Fuill Wi 335 372 k1] 450 mA
ko ([DAVDD = 3.3 VP Fusll i 55 62 55 62 A
Powver Dissipation® Fuill Wi 1.2% 143 1.5 1.7 W
Pewer Supply Rejection 5 v -75 -75 ey
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AD9430-170 AD9430-210 AC SPECIFICATIONS
Test
Parameter Temp Lewel | Min Typ Max Min Typ Max Wnit AVDD = 33V, DRVDD = 3.3 ¥, Twuw = —40°C, Tuux = +85°C, = -0.5 dBFS, internal reference, full scale = 1.536 ¥, LVD4 output maode,
POWER SUPPLY [CMOS Made) unless otherwise noted ®
AVDD Fulll n ER| 33 36 2 33 ET. v
DRVDD Ful v 30 33 ET 10 33 16 v Tahle 2.
Supply Currents AD9430-170 ADS430-210
lismo (AVDD = 3.3 V)5 Full n 335 372 350 450 mA Parameter Temp Test Level Min | Typ Max | Min | Typ Max | Unit
koo (DRVDD =33 VE Fulll n 24 30 30 30 mA SNR
Power Dissipation® Full n 1.1 1.3 w Analeg Input @ -0.5 dBFS 10 MHz I5C | 635 | 65 615 | 645 dB
Porwer Supply Rejection 25°C W -75 -75 mv 70 MHz 5 | a3 G5 615 | E45 dB
! Internal reference mode: SENSE = Floats 100 MHz BT v &S bas a8
+ Extomal redosence made; SENSE = DRVIDD, VREF debven by extemal 1.23 ¥ refarence. 240MHr | 357C v 61 61 dB
55 §Fin 1) = GHD. Sew the Analog Input section. 55 = GHD i 2l de and ac tests, unl ess cthenwise noted. SINAD
. .
e e e e L e e momerti v Anaog npur 805 8FS e [25c || @s |os @s o | |
" | gy 3N b @08 Miadeured with an anakag ingut of 103 MHz, <05 dBFE, dine wave, mied ENCODE racs, and in CMOS ouipan mode. 5o Typical Performance 70 MHz I5°C | a3 65 615 4.5 dB
Chasactarithcs and Application Nobes SeCtiors fod oo, Fosstsr condumption s msasured withadc inpan af @eed ENODDE rate In CWVOS outpeat maoide. 100 MHzZ I5C v &5 15 dB
240 MHZ 5°C L &0 &0 dB
EFFECTIVE MUMEBER OF BITS (EMOB})
10 MHz 5 | 03 0.6 w2z 10.5 Bits
70 MHz s | 03 106 oz 10.5 Bits
10 MHz 5 ¥ 106 10.5 Bits
240 MHz mC v OB ca Bits
WORST HARMOMNIC [2nd or 3rd)
Amalog Input @ -0.5 dBFS, 10 MHz 10 MHz 25°C | —-E5 ] -84 -7 dBe
70 MHz SC | -B5 -75 -84 =7 dBc
10 MHz 5°C L =77 -7 dBc
240 MHz I5C L =63 ] dBc
WORST HARMOMIC [4th or Highesr)
Analog Input @ -05 dBFS, 10 MHz 10 MHz I5°C | -E7 -7B -a7 77 dBe
70 MHz 5°C | -E7 78 -a7 -7 dBc
10 MHz sC v =77 -7 dBe
240 MHz 25C L -63 —-53 dBe
TWO-TOME IMD?
F1, F2 @& —7 dBFS 25C v -75 ] dBc
AMNALDE INPUT BANDWIDTH 5°C L T o0 MHz

' Al ac specifications tested by diferentially driving OLEs and CLEw.
*F1 m 353 MHZ, F1 = 2903 Wz
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DIGITAL SPECIFICATIONS

AVDD =33 Y, DEVDD = 3.3 ¥, Tum = =40°C, Tuux = +B5%C, unless otherwise noted.

AD9430

SWITCHING SPECIFICATIONS

AVDD =33 V. DEVDD = 3.3V, Tuw = =40°C, Tuux = +B5"C, unless otherwise noted.

Table 3. e
Test ADSAI0-170 ADBA30-210 Takle4
Parameter Temp Level Min Typ Max Min Typ Max | Unit Teat ADS430-170 i
ENCTIOR AND D5 INPUTE P [Conditiona) Temp | Lewel | Min | Typ Max | Min | Typ Max | Unit
. - n

{CLK+, CLE-, DS+, D5-)' M-ﬂ'.l:ll'nul'n CEH"I'-‘\ErS:ItI.'!II Fate Full Wl 170 210 M5PS
Differential Inplit Veltage? Fuill W 0z 02 v Minimuwm Conversion Rate" Full W 40 4 M5PS
Comman-Mode Voltage® Full W 1375 1.5 1575 1375 1.5 1575 | w CLK# Pulse Width High (' Full v 2 125 |2 125 | ns
Input Resistance Full W 32 55 &5 332 55 65 kY CLK= Pulse Width Low ()’ Full v 1 125 |2 125 | ns
Input Capacitance 5% ] Fl 4 pF D5 Input Setup Tirme (o Full n -0.5 —05 ns

LOGIC IMPUTS (51, 52, 54, 55] D Input Hald Tirme (baos)? Full 1 1.75 1.75 s
Lagic 1 Valtage Full " 0 0 v ‘OUTPUT [ICMOS Mode]

Lagie 0 Valtage Full w 0B 08 v Waliet Tirrse: (b Full v 2 2 na
Logie 1 Input Current Full Wi 150 190 A Propagation Delay (te) Full W 3B 3 3B ¥ s
Lagie 0 Input Current Full W 1] 10 A Rise Tirre (1a] [20% to BO%W) 257 v 1 1 it
Input Resistance 25T v 30 30 k2 Fall Time (e} (20% to B0%) 25¢C v 1 1 ns
Input Capacitance 25 v 4 a pF DCO Propagation Delay (Lo Full v iE 5 3B 5 i

LOGIC OUTPUTS (CMOS Masde) Data to DOD Skewy (Lo 10 Upn) Full v -05 (@ +05 05 |0 +0.5 | ns

Lagic 1 Valtage® Full w DRVDD DRVDD " Intedeaved Mode [A, B Latency) Full v 14,14 14, 14 Cycles
—00s DS Parallel Made (A, B Latency) Full v 15,14 15, 14 Cycles
Lagic 0 Valtage® Full W 0.05 0.05 v OUTPUT (VDS Mode]

LG mm*u{n;mﬂ! Valid Tirrse (baf Full Wl 20 20 ni
Voo Differential Output Voltage | Full Wl 247 454 247 454 v Propagaticn Dielay {tral Full v 32 43 3z 43 fs
Vas Dutput Offset Voltage Full W 1125 1375 1125 1375 | W Rise Tirme (1] [20% to BI%) Es v 05 05 fig
Dutput Cading Twns earmplement or binary Twas complement or binary Fall Time iz} (20% to B0%) e W 0.5 a5 fs

DO Propagation Delay (Lh Full Wl 18 |27 3B 18 |27 18 | ne
1ERNCOIDE |Clock) and O inputs identical on the chip. See the Equivalent Ciroulis section. Data 1o D00 Skew (o — o) Full ' oz 05 08 ) 0s oa nd

* &l ac spec ications tested bey driving CLE+ and CLK= dilerentially, |ICLK+) = (CLE<)] > 200 miv.

1 ENCIODE |Ciock) Inputs” comenons=mode can be odemally set, such that 19V « [CLE+ or OLE=) < 26 . Latency Full v 14 14 Cycles

* Digital coutpast bogic bevels: DRVDD = 3.3 V, Cmzm 5 pF. APERTURE DELAY (o) 25T v 12 12 s

LVDS = 100 [T, LVDS i w374 RO 1% tobe -

s AL LT S TR D) 1% rederancal APERTURE UNCERTAINTY Litter, 4 F 0.5 025 parms
QLT OF RANGE RECOVERY TIME (CMOS and LVDS) 25T W 1 1 Cyeles

1 &0 ac specifications. tested by difpsreniially driving OLEs and CLE=

05 nputs used bn CMIOS meode only.
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ABSOLUTE MAXIMUM RATINGS

Table 5.

Parameter Rating

AVDD, DRVDD 4y

Analog Inputs —0L5 W to AVDD + 0.5V
Digiital Inpurs —0.5 W to DRVDD + 0.5V
REFIM Iripeuts =05V o AVDD + 05V
Diiggital Cutput Current 20ma

Operating Temparature Fange —40°C 1o +857C
Storage Temperature Range —65"C ta+150°C
Maxirnum hunction Temperature | 150°C

Masxirnum Case Temperature 1507C

% A5OIW, 320N

Stresses above those listed under Absolute Mazimum Ratings
may cause permanent damage to the device. This is a stress
rating anly; functimal operation of the device 2t these or any
other conditions above those listed in the operational wection
of this specification s not implied. Exposure o absolute
maxirmum rating conditions for extended periods may alfect
device reliahbility.

EXPLANATION OF TEST LEVELS

Table 6.

Level | Deseription

" Typical B = I7CAW (heat shug nat soldered); rypical fe = 2570 (heat sy
soldered] for multilayer board | nstill ake with sclid ground plane.

ESD CAUTION

ESDH {electrastatic dischange) sensitive device. Electrostatic charges as high as 4000V readily acoumulate on the
human body and test equipment and can discharge without detection. Although this product features
proprietary ESD protection dircuitry, permanent damage may occur on deviees subjected o high enengy T:W“
electrostatic discharges. Therefore, proper ESD precautions are recommended to avoid performance .

degradation o lodd of functionality.

| 100% production tested.

I 100% production tested at 25°C and sarmple tested at
specified termperatures.

] Sample tested only.

v Pararmeter is guaranteed by design and
characterization testing.

Pararmeter i a typical value only.

Vi 1009 production tested st 25°C; guarantesd by
design and characterization testing for industrial

temperature rangs; 100% production tested at
temperature extrermes for military devices.

==

WARNING!

EWATTHE DENK

PIN CONFIGURATIONS AND FUNCTION DESCRIPTIONS
IR

o |y |y [{ s [{ s [ )i f s e i f s s s ez = [ wf{ ru  eer

HE DEVICE OVER THE FULL
HE PAL

DEVIGE WHICH BAY

ADS43 HAS & COMDUCTIVE HEAT SLUG TOHELPF DISSIPATE HEAT AND ENSURE
INDUSTRIAL TEMPE LE RAHIGE. THE SLLG

BE BEMEFICIAL IH HIGH TEMPERATURE

Figare 4. O30S Dual-Mode Fin Configuration

Table 7. CMOS Mode Pin Function Descriplions

Pin Humber Mnemonic | Description

1 55 Full-Seale Adjust Pin. AVDD sets fs = D768 W p-p differential,
GMD sets 5 = 1.536 V pp differential.

2, 7. 42 43, 65, 66, 68 DMC Do Mot Connect.

3 54 Irterleaved, Parallel Select Pin. High = interleaved.

4,8, 12,13, 16,17, 20, 23, 25, 26, 30, 31, 35, 38, 41, BS, AGHDY Analog Ground.

87,91, 92,93, 96,97, 100

5 52 Output Mode Select. Low = dual-port CMOS, high = LVD5.

[ 51 Data Format Select. Low = binary, high = twos complement for
both CMOS and LVDS modes.

8,14, 15, 18,19, 24, 27, 2B, 25, 34, 30, 40, BB, B9, 90, 94, ANDD 33V Analag Supply.

95,98, 99

10 SEMSE Reference Mode Select Pin. Float for internal reference aperation.

1 VREF 1.235 V Reference PO—Function Dependent on SEMSE.

n WIN-+ Analeg Input—True.

22 VM- Analog Input—Complerment.

32 D5+ Diata Synet {Irput] —Truwe. Tie low if not used.

33 o5t

Data Sync {Input)l —Complement. Tie high if not wsed.
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Pin Numbéer Mnemonic | Description

36 CLK+ Clock Input—True.

37 CLE- Clack Input—Camplement.
a4 DB0 B Port Output Data Bit (LSB).
45 De1l B Port Dutput Data Bit

46 DBx B Port Dutput Data Bit

47, 54,62, 75,83 DRVDD 3.3V Digital Output Supply (3.0 Vie 3.6VL
48, 53, 61, 67, 74,82 DRGMD" Diiggital Output Grownd.

49 D83 B Port Dutput Data Bit

50 DB B Port Dutput Diata Bit

51 D85 B Port Dutput Data Bit

52 DB6 B Port Dutput Diata Bit

55 D87 B Port Dutput Data Bit

56 DBE B Port Dutput Data Bit

57 Dee B Port Dutput Data Bit

58 DE1D B Port Dutput Data Bit

59 D811 B Port Output Data Bit (M3B).
&0 oA_E B Port Dverrange.

63 Do Data Clock Cutput—Complernent.
64 Do+ Duata Clack Output—True.
69 DAd A Port Dutput Data Bit [L58).
70 DAl A Port Dutput Data Bit.

71l DA2 A Port Dutput Data Bit.

72 DA3 A Port Dutput Data Bit.

73 Dl A Port Dutput Data Bit

76 DAS A Port Dutput Data Bit.

7 DaG A Port Dutput Data Bit

78 DAT A Port Dutput Data Bit.

™ DAR A Port Dutput Data Bit

80 DA A Port Dutput Data Bit.

a1 Dal0 A Port Dutput Data Bit

84 DAl A Port Dutput Data Bit [MSB).
85 OA_A A Part Overrange.

1 AGHD and DRGMD shauld b thed together ta a commaon geound plane.

* D5 Comglemant (DE=|; can be tied to AVDD [ recommanded) oo left fioating with no il eSecis.

o
™
TRACES OR VIAS B2 LOCATED LNOSR ¥
Sevce [
Figure 5. LVDS Mode Fin Configuration
Table 8. LVDS Mode Pin Function Descriptions
Pin Number Mnemonic | Description
1 S5 Full-Scale Adjust Pin. AVDD sets fs = 0.768 V p-p differential,
GND sets fs = 1536V p-p differential.
2,42w 46 DNC Do Not Connect.
3 sS4 Control Pin for CMOS Mode. Tie low when operating in LVDS
mode.
4,9,12,13,16,17, 20, 23, 25, 26, 30, 31, 35, 38, 41, 85, 87,91, | AGND' Analog Ground.
92,93,96,97,100
5 s2 Output Mode Select. GND = dual-port CMOS; AVDD = LVDS.
6 51 Data Format Select. GND = binary, AVDD = twos complement.
7 LVDSBIAS Set Pin for LVDS Output Current. Place 3.74 kW resistor
terminated to ground.
8,14, 15,18, 19, 24, 27, 28, 29, 33, 34, 39,40, £8, 89, 90, 94,95, | AVDD? 33V Analog Supply.
98,99
10 SENSE Reference Mode Select Pin. Float for internal reference
operation.
n VREF 1.235 V Reference |/O—Function Dependent on SENSE.
21 Analog Input—True.

VIN+
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Fin Number Mnemonic | Description

2 VIN- Analog Input—Camplement.

32 GHD Data Sync finputl—MNot Used in LVDS Mode. Tie 1o GHD.
36 CLE+ Clock Input—True [LVPECL Lesels)
37 CLE- Clock Input—Complernent (LWPECL Levels)
47, 54,62, 75,83 DRVDD 3.3V Digital Outpat Supply (3.0V 10 3.6 V).
48, 53, 61, 67, 74,82 DRGND' Digital Output Ground.

49 D0 D0 Comple ment Output Bit [LSEL
50 O+ D0 True Dutput Bit {LSE).

51 D1- D1 Complemant Output Bit.

52 D1+ D1 True Dutput Bit

55 D2- DI Complemant Output Bit.

56 D2+ D2 True Dutput BiL

57 D3- D3 Complement Output Bit.

58 D3+ D3 True Dutput BiL

59 D4 D4 Complement Output Bit.

a0 D+ D True Dutput Bit

63 DCo- Data Olock Output—Carmplemeant.
64 Do+ Data Clock Output—True.

a5 D5- D5 Comple ment Output Bit.

66 D5+ D5 True Dutput Bit

a8 D6~ D6 Comple ment Output Bit.

63 Db+ D True Dutput Bit

70 o7- D7 Complement Output Bit.

T D7+ DF True Dutput Bit

7z S DE Complement Output Bit.

73 DB+ DE True Dutput Bit

76 o9 D% Complemant Output Bit.

s Do+ D9 True Dutput Bit

7B D1o- D10 Cormplement Output Bit.

el D10+ D10 Trise Cuitpt Bit.

80 D1- D11 Cormplement Output Bit.

a1 D11+ D11 Truse Cuitpat Bit.

84 OR- Owerrange Complernent Output Bit.
85 OR+ Owerrange True Dutput Bit.

" AGMD and DAGND sheuld be tied together ta a common ground plane.

Fim 33 can be tied 1o AYD0 |as recommsnded) or left foating with no il effecs




